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GLOVER, ELIZABETH GAY. A Motor Creativity Test for College.Women.
(1974) Directed by: Dr. Gail M. Hennis. Pp. 309

The purpose of this study was to develop a tool for measur-
ing the motor creativity of college women. The theoretical con-
struct of the Torrance Tests of Creative Thinking, Figural Form,
was uséd as the model to develop twelve movement tasks for
exploratory purposes., The tasks consisted of three types of
activities: a warm-up activity with one stimulator, an activity
with several stimulators, and an activity with one repeated,
traditional stimulator. To determine the construct validity of
the motor creativity test, the researcher examined the movement
performances which subjects performed in the twelve movement tasks
of the exploratory and pilot studies and rated each task on a scale
of 'seven criteria. On the basis of these ratings, three tasks
were selected as valid for the motor creativity test. A scoring
system was devised to enable judges to describe, analyze and evalu-
ate the movement performances of subjects on five variables - fluency,
.originality, flexibility, elaboration and motor creativity.

The motor creativity test, composed of three tasks (Move
to Sounds, See and Move and Hoops and Linesy, was administered
four times to twenty-five college women who were enrolled in the
physical education service course program at the University of
Oregon. The first administration was used to acquaint the sub-
jects with the tasks and the equipment involved. The movement
performances from the second, third and fourth testing sessions
were recorded on videotapes.

Three judges were trained to describe, analyze and evalu-

ate the movement performances of the subjects who performed in



the pilot study. These data were treated statistically tq‘determine
the reliability and objectivity of the judges following the.train-
ing session. The judges twice evaluated the movement performances
of the twenty-five subjects in the second testing session of the
motor creativity test. These two evaluations provided data for’
determining the reliability and objectivity of the judges in using
the scoring system. The objectivity correlation coafficients for
both evaluation sessions provided statistical information relating
to the level of improvement of the judges! evaluations. Other
statistical information resulting from the treatment of these data
included means, standard deviations, intercorrelation coefficients
among the variables for each task and intrajudge and interjudge
percentage agreements.

One judge, the researcher, also evaluated the movement per-
formances from the third and fourth testing sessions in order to
study the effect of increasing the time length for evaluating the
movement performances on the tasks, These evaluations were com-
bined with those of the second testing session to provide scores
for each subject on each task on one testing session, two testing
sessions and all three testing sessions. The data from these
evaluation sessions were treated statistically to determine means,
standard deviations and intercorrelation coefficients among the
task variables and the evaluation sessions.

Within the limitations of this study, the following con-
clusions can be drawn:

1. Based upon the theoretical construct of the Torrance

Tests of Creative Thinking, Figural Form, the motor

creativity test, composed of three tasks (Move to Sounds,



See and Move and Hoops and Lines) is a valid tool

for measuring the motor creativity of college women.
Although the motor creativity test is a valid tool,
the scoring system, which enables judges to describe,
analyze and evaluate the movement performances of
subjects, needs further refinement in order to be an
objective and reliable system for evaluating motor
creativity.

The motor creativity test should be used with caution
as a tool for measuring motor creativity until the
scoring system is revised and proven to be a reliable

and objective system for evaluating motor creativity.
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CHAPTER I
INTRODUCTION AND STATEMENT OF THE PROBLEM

The violent disruption of educational institutions in the
Sixties shocked American society. It was experiencing a revolu-

tion. In a current bestseller, Future Shock, Toffler (1970)

describes this social change as a super-industrial revolution,
meaning that people must cope with several revolutions simul-
_taneously. 1In his views key concepts for understanding the super-
industrial revolution are transiency, novelty and diversity.

In comparing the institutions of yesterday with those of
tomorrow, Toffler (1970) indicates that yesterday's educational
institutions reflected the industrial society - square buildings
symboliéing the.factbry; ringing bells signifying changes in time,
place and activities; and marching and sitting in straight lines
indicatiﬁg order and precision. Teachers were workers; students,
raw materials; and the school system, a bureaucracy. In the edu-
cational system of toﬁo;row, he predicts that machines will per-
férm the routine tasks and men will perform the inteilectual and
creative tasks. (1970:398-427)

Other influential thinkers, writing within the last ten .
years; have emphasized the nurturiﬁg of creativity within the
individual as a significant way of céping with changes in society.

‘At the 1963 Utah Conference on Scientific Creative Talent,



historian, Arnold Toynbee (1964) stated that the prevailing mental
attitudes and behavioral habits of a society may "stunt, stultify,
and stifle" the potential creative ability of individuals. His
elaborations on this theme relate to possible causes of the violent
behaviors of students in American colleges in the Sixties:

When creativity is thwarted, it will not be

extinguished; it is more likely to be given an antiw
social turn. The frustrated able child is likely to
grow up with a conscious and unconscious resentment
against the society that has done him irreparable
injustice, and his repressed ability may be diverted
from creation to retaliation. (Toynbee, 1964:6)

In analyzing the conditions of creativity, Bruner (1966),
-a disfinguished educator, implies that man creates because he
seeks an answer to the nature of his own Acts through these
creations. This in itself is man's struggle to achieve dignity.
Man made the machine and the machine is useful, but it has not
answered the question concerning man's dignity. (1966:16)

For the.past fifty years, creativity has been a contro-
versial subject. Many researchers have avoided the study of
creativity because the variables controlling the phenomenon are
difficult to control and manipulate scientifically. Gutman (1967)
elaborates on the difficulties of investigating creative behavior:

Creative behavior, by its very nature is spone-

taneous, inner-directed, ordinarily not capable of being
elicited at will. Therefore, it is unpredictable and
escapes manipulation and control. It is generally not
amenable to experimentation. (1967:3)

Although creativity is considered to be nebulous, some

psychologists have tried to define creativity, the creative



process, the cfeativé person and the creative gnvironment.
General conclusions of these explorations indicate that man by
his very nature possesses the potential for creative behavior.
(Guilford, 1967; Murphy, 1958; Rogers, 1961; C,. w; Taylor, |
1964a; I. A. Taylor, 1971a; and Torrance, 1969)

In an effort to challenge the unique potential of every
individual, educators have studied the college drop-out, parti-
cularly the highly creative individual. In a number of caseg,
students have reported that a college educational experience was
confining and lacked "novelty, challenge or esthetic stimulation."
(Heist, 1968:53) 1In the study of uneasy youth, Heist (1968) pre~
" sented a sketch of.Karen, who wgs bitterly disappoiﬁted with her
college studies in music, graphic arfs and dance. To Karen the
dance program was "'ladylike calisthenics'." One highlight of
- Karen's education was her participation in sports. ‘She reported
to Mr. Heist the "'sheer delight! she experienced from tﬁe move=-
ment of her body, whether playing field hockey, swiqming, or
dancing." (1968:23)

: Recent emphasis on éreativity in education has sparked
the philosophical examination of creative aspects of the movement
experience in physical education. Dorman (1968) studied creativity
as a significant concept of sport, dance and physical activity.
She reported that creativity was é multidineﬁsional concept which
occurs as a result of intellectual, emotional and kinesthetic
dissonance within the individual. The creative proceés occu.. . -
in sport, dance and physical activity is an effort to resolve

intellectual, emotional and kinesthetic dissonance.



Mesenbrink (1971) also used a philosophical method of
inquiry to explore the interreldtionships existing in three aspects
of creativity - the creative personality, the creative process and
the teaching-learning environment - with physical education activi-
ties and methodologies. The major premise in her study was that
the creative process can be developed and the creative personality
enhanced through physical education programs. She concluded that
physical education is unique in providing an experience of total
involvement of the whole individual "in the media of movement,"
with the "tactical manipulation of animate and inanimate objects,
-communication with others, self-appraisal, and the development of
self-awareness." (1971:97)

The nurturing of creativity within the individual has been
studied in relafion to curriculum design. 1In developing a con-
ceptual curriculum model for physical education, Jewett (1968)
identified threeiéategories in i proceés-oriented'classifica;ion
of movement: 'developmental.movement, co-ordinative movement and
inveﬁtive movement. Thé third éategory, inventive movement,
stresses movement unique to the individual. It provides experi-
ences for the individual to use the fundamental movements in
foimulating new combinations and "creéting new forms." (1968:13)

As Torrance (1965) was conducting his résearch on
creativity at the University of Minnesota, he reflected upon a
" particular exﬁeriénce which made him aware of the potential con-
tribution physical education programs can offer_tq the develop-

ment of creative thinking abilities. ‘While observing the creative



movement classes conducted by Gertrude Baker, former head of the
Department of Physical Education at the University of Minnesota, -
he noticed that the first and second grade children were experi-
encing "very sound creative thinking" in their warm-up activities.
He was impressed with "the fluency of ideas expressed in movement,
the flexibility and originality of thinking manifested, and the
way in which they elaborated their ideas." (1965:26)
As a result of this observation, he administered a battery
of the Minnesota Tests of Creative Thinking (Non-Verbal Form B)
to the first and second grade children who had completed five weeks
.of creative movement experiences with Dr. Baker and to the third
grade children who were jusf beginning their experiences. He
found that almost>one-half of the first and second graders achieved
scores which exceeded the mean score for the fiffh graders on
measures of fluency, flexibility, originality and elaboration.
None of the thiﬁd graders achieved a score that reached the mean
score for the fifth grade level. .Torrance not only considered
these statistics valuable but recognized developmental progress
with individual children, for instance:
: e« « « one third grade boy had created problems in
the classroom for some time. His participation in
classroom learning activities was minimal and he mani-
fested hostility in many ways. At first he also mani-
fested hostility in the creative movement class. As
he found acceptable ways of expressing hostility through
movement, his hostility began to diminish and he began
to participate in the creative movement class with
absorption., Similarly, his general classroom attitude

was transformed. His parents also noted a difference.
(1965:26) -



Several experimental research studies in physical education
cbmpare a mévement form of creafivity, called motor creativity,
with figural creativity, verbal creativity, motor performance skills,
motor ability, body concepts and intelligence. These studies pre-
sent two uniquely different tools for.measuring motor creativity.
(Withers, 1960; Wyrick, 1968) One tool, constructed by Withers
(1960), consists of three performance tasks in which individuals
develop a short dance composition, a movement phrase of dance
technique and a movement improvisation with a visual stimulus
from a film. The movement performances are subjectively evaluated
lon a ﬂinefpointvscale with seven factors relating to creativity.

The second.tool, the Wyrick Motor Creativity Test Battery
(1968j, is composed of four performance'tests in which directions
delineate what the individual can do and cannot do. Wyrick's test
battery, based upon Guilford's factor-analytic studies (1956),
evaluateS'the movement responses oﬁ fiuency, originality and motor
creativity.
| Recent reports identified over one hundred instruments
measuring some aspect of creative behavior. (Kaltsaunos, 1971,
1972; Davis, 1971) .In analyzing these reports the investigator
- of this study found that appareritly there are numerous tests for
measuring verbal cre;tivity and non-verbal creativity, but only two
tests for measuring some aspect of ?reative merment. " If more
emphasis is to be placed upon the creative movement in physical

education programs, then more instruments for conducting research



‘relating to creative movement must be constructed, tested, modi-
fied and refested.

In summary, the current thoughts of influential writers
within our‘society attribute the disorder in educational insti-
tutions to the lack of nurturing creativity in individuals.
Cfeativity appears to be an inherent characteristic of every indivi=-
dual. For instance, in infancy the child ihitially moves to dis-
~cover. Is it not possible the child also discovers to move?
Physical education has been identified as a unique activity for
nurturing creativity. Among a possible 107 creativity tests, only
‘two tests purport to measure motor éréativity. Some researchers
have used these twd motor creativity tests to gxplore thé various
creati§ity factors relating to physical acfivity. Research
investigations are neeaed to construct more tests which will analyze
the various kinds of processes and changés_in'abilities which oécur

as a person éxperiences creative movement.
STATEMENT OF THE PROBLEM

The general purpose of this study was to develop a tooi

for measuring motor creativity of college women.

Subproblems

Problems to be investigated during the study were:
1. An analysis of the theoretical construction of three
movement tasks designed to measure motor creativity.

2. The construction of a scoring syétem for analyzing



the movement responses of, and for evaluating the

motor creativity in, college women.

The ascertainment of objectivity, reliability and

validity in the utilization of the scoring system

to analyze such movement responses and to evaluate
motor creativity.

The examination of interrelationships which exist

among the various variables of motor creativity

in the three movement tasks.
ASSUMPTIONS

The basic underlying assumptions of this study were:
Individuals possess capacities and potentialities

for producing a movement form of creative behavior
known as motor creativity.

Variations in motor creativity range from low levels
to high levels,

Motor creativity can be identified by means of measur-

ing responses to specific stimuli.
LIMITATIONS OF THE STUDY

The study had the following'limitations:

Subjects were randomly selected without the considera-
tion of previous creative movement experience or
previous creativity training experience.

Although subjects were tested four times within a two-

week period, the testing period for the total group of



twenty-five subjects amounted to a four-week period.

3. Squects were asked to fespond to the tasks in a room
with video-tape equipment and three people operating
the equipment. |

4. Each subject's responses were analyzed and evaluated
from a video-tape recording of her movement responses.

5. The three judges analyzing the movement résponses
were trained independently on the utilization of the
scoring system. Their observations of the video-

tapes also occurred independently.
DEFINITIONS OF TERMS

The following Qefinitions were utilized in this study:

Creativity is a complex procéss whereby a person senées a
problem, identifies the difficulty, searches for solution,
reinterprets the solution and produces'a novel product. Some
factors which enable one to evaluate creativity are fluency,
oridinality,_flexibiiity and elaboration (Torzance; 1969)

Fluency is the number of different responses occurring
within- the acfiQity which relate to the activity. (Torrance,
1966 and 1970)

Originality is theAuniqﬁeness and novelty -of the responses
occurring within the activity. It may be‘ﬁaséd upon either of |
two criteria: the iesponses of the total group or the responses

of the individual over a period of time. (Torrance, 1966 and 1970)
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Flexibility is the variety of responses, representing

different strategies, principles and approaches used to solve
the problem in the activity. (Torrance, 1966 and 1970)

Elaboration is the number of details which enhance the

responses and increase its character as a unique structure.

(Torrance, 1966 and 1970)

Motor Creativity is a person's ability to invent novel

ways of moving in relation to his enviromment by reorganizing
old movementvpatterns which have not been performed. Although
motor creativity is considered to be independent of quality and
efficiency of movement skill, one's previous movement experience
may enhance his motor creativity. (Wyrick, 1966; Torrance, 1969)

Movement Tasks are environmental settings containing

stimuli to generate cieative movement responses,

Movement Responses are one or more than one movement
pattern (e.g., running and jumping while rotating the arms in
a small ho;izontal circle). A response has‘a beginning and an end-
ing‘and can be identified in either of two ways:

‘a.'.By the instructions prescribing the ﬁovement task.
b. By the pauses occurring with the person's organization

of the movement patterns. (Hutt, 1970)
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CHAPTER II
REVIEW OF LITERATURE

- The phénomenon of creativity has been a source of concern
for people as far back as the age of Plato. Kneller's (1965)
review of the various theories defining creativity discloses two
ancient philosophical theories, three modern philosophical theories
and nine psychological theories. His survey describes the follow=
ing philosophical theories of creativity:

1. Creativity is divinely inspired.
2.  Creativity is a form of madness.
3. Creativity is "a highly developed form of
intuition." (1965:21)
4. Creativity is "a life force'". . . a manifestation
of the creative force inherent in life itself.%" (1965:22)
5. Creativity is "“a cosmic forceJ,/ ". ., . rhythmic or
cyclical, for the word consists not of a single
event, but rather of events that constitute actual
entities, which are born, develop, and die." (1965:23)

. In a speech presented to the American Psychological
Association, Guilford (1950) initiated two decades of extensive
research on the measurement of creativity. Various theoretical

" concepts, various identification approaches and various creativity
measurement procedures were developed and tested.
This review of the literature is divided into four parts.
The first part reviews the various theoretical rationales which
construe the phenomenon of creativity. The second part reports

selected research works which have used the various theories to

. _ : {
develop assessment procedurxes, The third part examines the theories,




12

assessment procedures and selected research utilizing these pro-
cedures with respect to motor creativity. The fourth part pre-
sents the major issues which influence the assessment of

creativity.
PSYCHOLOGICAL THEORIES RELATING TO CREATIVITY

Knellér (1965) and Roweton (1970) have reviewed the various
psychological theories relating to creativity. Whereas Kneller
merely describes each theory, Roweton classifies the theories into
categories: (1) theories emphasizing a cognitive process-orienta-
tion to creativity; and (2) theories emphasizing a product-

orientation to creativity.

Process-Orientation Theories

In the process~orientation to creativity, Roweton (1970)
presents three theoretical approaches to examinihg creativity:
definitional, dispositional and psychoanalytical. The definitional
approach consists of opinions and concepts which reflect the author's
view:of what creativity is. According to Roweton, few of these
definitions.have been tested. However, he indicates that such
definitions may be of heuristic value since they can be Ql"rich
source of testable hypotheses." (1970:3)

Through content analysis, I. A. Taylor (1962) has identified
250 definitions pertaining to créétivity. 1He groups tﬁese defini-
tions into five clusters of meaning: ‘expfessive creativity,

productive creativity, inventive creativity, innovative creativity
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and emergentive creativity. These clusters représent a hierarchy
of levels at which the creative'person is functioning in  the
environment. Expressive creativity, characterized by spontaneity
and freedom, represents the lowest level of creating whereas
emergentive creativity, characterized by the development of
"jdeational original principles," is the highest level of creat-
ing. (1971b:1l)

Another theoretical approach to creativity, the dis-
positional approach, examines the basic behavioral structures
of creative expression (i. e., personality dimensions, environ-
mental dimehsions, cognitive thinking patterns). Methods of
investigating the dispositional approach émploy adjective check
lists, questionnaires, personality inventories, interviews,
"living-in" assessments and intelligence and cognitive styles
measures. Barron (1963) used this appro#ch to stu@y the under=
lying disposition towards originality which exists in persons who
are considered original. The major premise of his study was that
éome:persons are regularly original whereas other persons are
regularly uhoriginal. Two criteria defined original response:
(;) it must have "a certain stated uncommonness" within the
particular group being studied; and (2) it must be "adaptive to
reality." (1963:140-141) One hundred UQited States Air Force
Captains were given eight test measures to investigate the fdllow-
ing hypotheses:

1. Original persons prefer complexity and some degree
of apparent imbalance in phenomena. '
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2. Original persons are more complex psychodynamically
’ and have greater personal scope.
3. Original persons are more independent in their
judgments. , '
4. Original persons are more self-assertive and

dominant. .

5. Original persons reject suppression as a mechanism

for the control of impulse. (Barron, 1963:147-148)

" Barron (1963) concluded that twelve of the fifteen pre-
dictors, as measured by the eight tests, prove to confirm the
theoretical formulation as stated in the hypotheses.

Roweton (1970) is critical of the studies using the dis-
positional épproach for several reasons. In the first place,
the results of studies are based solely on the verbal reports of
the subjects. "Data from verbal reporting . . . lacks 4E197
empirical validity in the sense of not being publicly observable,
repeatable, and falsifiable." (1970:7) Secondly, academic per-
formance findings are often contradictory to the findings in
another study. A third criticism is the lack of valid and reliable
instruments measuring cognitive thinking patterns. Roweton infers
that "the most scientific approach to studying creativity employs
testing instruments and experimental procedures . . . yielding
objective, reliable, and valid response data." (1970:9)

The third theoretical approach, psychoanalytical, has
three major orientations: traditional, neopsychoanalytical and
humanistic. The traditional orientation is based upon Freudian
psychology. Kneller (1965) indicates that Freud believed that

creativity originates in a conflict in the unconscious mind (the

id). The unconsciéus produces a solution to the conflict. If
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this solution is ego-satisfying (i. e., fulfills the intended
purposes of the ego), then creative behavior occurs. Getzels and
Jackson (1962) elaborate on Freud's theory and summarize six
major issues that contribute to creative activity:
(1) Creativity has its genesis in conflict, and the
unconscious forces motivating the creative 'solution!
. are parallel to the unconscious forces motivating the
neurotic 'solution'; (2) the psychic function and effect
of creative behavior is the discharge of pent-up emotion
resulting from conflict until a tolerable level is reached;
(3) creative thought derives from the elaboration of the
tfreely rising' fantasies and ideas related to day-dream-
ing and childhood play; (4) the creative person accepts
these 'freely rising!' ideas, the noncreative person sup-
presses them; (5) it is when the unconscious processes
become, so to speak, ego-syntonic that we have the occasion
for tachievements of special perfection'; (6) the role of
childhood experience in creative production is emphasized,
creative behavior being seen as 'a continuation and sub=
stitute for the play of childhood'. (1962:91-92)
Freud's theory has been a basis for the hypothesis that
" there is a relationship between mental health and creative function-
ing.. Torrance (1967) notes that "the concept of 'regression in . the
service of the ego' and the conditions which psychoanalysts pose
as e;sential for aggression in the service of the ego sound very
much like conditions for productive creativity." (1967:76)
Roweton (1970) reports that'neopsychoanalytic theorists
find it difficult to follow the traditionalist viewpoint as the
psychoanalytic orientation fails to handle certain behaviors ade-
' quately. Some neopsychoanalists tend to shift the source of-
creativity from the unconscious to the preconscious and to assert

that creative behavior is essentially '"the product of a.

repressed . . . aggressive impulse and of regression to infantile:
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modes of thought or experience . . . ." (Schachtel, 1959:243)
Schachtel defines creativity as.the "art of seeing the familiar
fully in its inexhaustible being, without using it auto-
centrically for purposes of remaining embeddea in it and reassured -
by it." (1959:184) Schachtel identifies two main modes of per-
ception: autocentric, or subject-centered, and allocentric, or
object-centered. As the child grows towards adulthood the auto-
centric perception of infancy is replaced by allocentric per-
ception. During this change a secondary autocentric perception
develops and is capable of restricting the person's awareness.
Secondary autocentricity is a consequence of the socialization
proceés, for it occurs as the matﬁring person absorbs the con-
ventional responses in society. A person.with secondary auto-
.éentricity tends to perceive things in relation to himself and
"to avoid the new and strange, as a threat to habit and routine.¥
(Kneller, 1960:36) This person is cloéed to experience.and lacks -
creativity.

. According to Roweton (1970) , the humanistic orientation
considers creativity'pp be "a product of a thealth! self, a
symbol of man's growth-potential." (1970:5) Rogers (1961) attri-
butes the primary motivation for creativity as "man's tendency
to actualize himself to become his potentialities." (1961:351)

In Rogers! opinion, every individual possesses.this tendency for.
creative activity and needs only the proper conditions in order
- to release and express it. Inner conditions for expressing

<

creativity are an openness to.experience, an internal evaluative
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judgment and ability to play spontaneously with elements and con-
cepts. Environmental conditions for fostering creativity are:
{1) acceptance of the unconditional worth of the individual;

(2) absence of external evaluation; (3) empathetic understanding;
and (4) individual freedom for symbolic expression. To Rogers
the creative process is "the emergence in action of a novel |
relational product, growing out of the uniqueness of the indivi-
dual on one hand, and the materials, events, people or circum-
stances of his life on the other." (1961:350)

Another humanistiq orientation is presented by Maslow.

(1968) He identifieé two types of creativity: 'special talent"
creativity and "seif-actuélizing" creativity, the latter being
related to his theory on the needs of a fuliy-functioning person.
In Maslow's opinion, there are three levels of creativity. Pri-
mary cfeativity utilizes the primary thought processes of .the
pérson. This kind of creativity is exemplified in the improvi-
‘satidn of artistic works. Secondary creativity includes pro-
ductive‘works‘on bridges, houses, new automobiies and other
scientific experiments and literary works. The secondary
creativity level occurs as the secondary thought processes take
over the primary thought processes. The third level of creativity,
called integrated creativity, is a fusion of both types of pro-l
cesses and yields the most productive and great works in science,

" art, philosophy and literature. ’
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" Product-Orientation Theories

Roweton (1970) identifiés two approaches in the product-
orientation theories: the behavioristic approach and the
operational approach. The behavioristic approach functions on
the premise that the more creative production of original ideas
is practiced and reinforced, the more likely novel ideas are to
be increased.

Maltzman (1960a) has used the behavioristic approach to
study creativity. First, he differentiates between originality
and creativity. Originality occurs relatively infrequently, is
uncommon under given conditions and is relevant to those con-
ditions. Creativify refefs to the producf of original behavior
and the reactions to the product by other members of society.

An invention which is a consequence of original thinking orx

behaviorvmgy be an important creative product: to society. Thus
ofiginal behavior is related to the individual's past behévior
or té the norms of a population to which he is a member. Since
many:mqre societal and behavioral variables iﬂfluéncé creativity
than originality, Maltzman believes that originality, one aspeét
of creativity, may‘be~studied in the laboratory.

Maltzman and his associates (1960b) reject Guilford's
(1950) assertion thatvthe S-R approach cannot deal with creativity
when they perform a series of five experiments to investigate the
trainability of originality in human subjects. Preliﬁinary to
the series of experiments, Maltzman, Bogart; and Breger (1958)

used a procedure to repeatedly evoke different associations to the -
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same stimulus words in a free association situation. This pro-
cedure prompted the subject to emit uncommon responses relative

to the elicitable heirarchy of each stimulus. They found that

such training with intermittent reinforcement of uncommon responses
enabled subjects to be significantly more original on a new list

of words than subjects without training. Upon the completion of
the experiments, Maltzman and his associates (1960b) concluded
that the repeated occurrence ofbcommon responses to the same
stimuli increase the tendency of emitting common responses in
other situations. The repeated occurrence of uncommon responses

to the same stimuli increases the disposition of original behavior
in other situations. Experiments'IV and V supported the hypothesis
that originality is learned behavior and it f'varies as a function
~of the same antecedent conditions as other forms of operént
behaviorf"'(1960b:16)

In Roweton's (1970) view, the second approach'to product=-
Aorientation theories, the operational approach, consists of
pragiams, courses And techniques which define specific procedures
for traihing creativity. These procedures are'systematicaliy
.developed by altering the creative problem-solver's environment
and identifying the effective determinants of creative behavior.

Roweton (1970) also reports that Osborn's (1953) brain-
storming techniques have been the most successful of group Prob=
lem-solving techniques. Osborn's technique has tﬁree stages:
.fact finding, idea finding and solutioh;finding. These stages

- use any 6r all of the following seven phases:
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1. Orientation: Pointing up the pioblem.

- 2. Preparation: Gathering pertinent data.

3. Analysis: Breaking down the relevant material.

4. Hypothesis: Piling up alternatives by way of ideas.
5. Incubation: Letting up to invite illumination.

6. Synthesis: Putting the pieces together.

7. Verification: Judging the resultant ideas. (1953:125)

Osborn's approach augmented Wallas' steps for creative
production. Wallas! (1926) design consists of four steps:

(1) preparation, the collecting of needed information; (2) incu-
bation, a temporary pause of relaxation of conscious effort;

(3) illumination, a moment of insight; (4) verification, the
elaboration of the created product.

In an effort to construct a theory for creative behavior,
Guilford (1967) deQised an operafional model and a morphological
model. The operational model for problem-solving emphasizes four
. major kinds of operations in problem-solviﬁg: (1) cognition by
sensing.and understanding the problem; (2) memory by producing
s£orage for information; (3) productioh.by generating solutions;
and (4) -evaluation by continually seif}checking behavior. The
'ope};tional model is unique in several aspects. First of éll,

a repetitive'cycle exists between the cognition and production
processes.. Secondly,'fhe evaluation process is a continually
self;checking process recurring after each step. 7Thirdly, all

of the new information absorbed by the individual is stored in

" the memory storage panel. Guilford (1967) indicates-that the
memory storage area has four distinct kinds of information centers

known as figural forms, symbolic formé, semantic forms and

behavioral forms. .The four forms are like four different languages
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as each form is differently utilized by the person. A painter,

a composer or a choreographer ma& conceive a theme in semantic
form and translate it into figural form. Writers who communicate
heavily in verbal form utilize the semantic information center;
whereas politicians, teachers, social scientists, who deal
directly with people, utilize the behavioral information center.
It is quite possible that more than one form can be utilized at
any one time.

Guilford's (1967) morphological model is a three-
dimensional matrix and a cross-classification of‘intellectual
abilities known as the Structure-of-Intellect. Each cell repre-
sents a unique ability or intellectual skill. The theory offers
120 hypotheticai'relationships of which only seventy relationships
have been démonstrated;

Guilford (1967) reports that the Struéture-of-lntellect
. model represents four kinds of information, five kiﬁds of op;r-
ations and six kinds of products. The four kinds of information
are'figpral, symbolic, semantic and behavioral content areas
which are described in'the problem=solving model.

The five kinds of operations, which Guilford (1967)'
describes, are similar to those operations in his problem-solving
model - cognition, production, memory and eva;uation. The signifi;
cant difference between the twb is the divisioh:in the production
category.of convergent operations and divergent operations. Both
operations retrieve information from the memory'storage center;

but convergent-production. occurs under severe restriction,
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‘whereas divergent-production encourages diverse solutions and
ideas.

According to Guilford (1967), the six kinds of products
in which information is processed are units, relations, classes,
systems, transformations and implications. Each bit of infor=-
mation in the memory storage panel can be classified as a unit
production. Guilford indicates that "a figural unit may be a
letter, a geometric form . . ." and "a symbolic unit may be a
familiar syllable or word, a bar of music, or a code lettexr or
word." (1967:199) Semantic units are concepts or familiar ideas.
Behavioral units- are perceptions, feelings and intentions.

In‘a'critiéal examinafion.of Guilford's Structure-of-
Intelléct model, Triffinger, Renzulli and Feldhusen (1971)
report that the "model does not constitute a theory of creativity,
per se, . . . ," but actually cpnstifutes "a theory of human
iﬁtelliggnce which subsumes some impoitant cognitive aspects of
creativity." (1971:105) Triffinger et al. criticize Guilford's
work for its sole emphasis on the cognitive aspects of creative
behavior. In their opinion, "a comprehensive theory of creativity
wopld hecessarily consider'in detail the nature'énd relatioﬁshipA
of non-cognitive components of creative behavior, as wéll as the

cognitive aspects." (1971:105)

Other Theories
Although Roweton's (1970) report on the theories of

creativity appears to be comprehénsive, he fails to show that



there may be some integrated approaches between the process-
orientation and product-orientafion theories. This possibility
is demonstrated in studying Maltzman's work. Roweton classifies
Maltzman's work as a product-orientation theory with a behav-
ioristic approsch. Maltzman based his beliefs about original
behavior on Barron's study, "The Disposition Toward Creativity."
(Maltzman, 1960a:230) Barron's work appears to be a process-
orientation theory with a dispositional approach.

Another example of an eclectic orientation to creativity
theory is Taylor's transactional theory. I. A. Taylor (1971a)
presents a heuristic model of creativity which includes the per-
son, his environment, the creétivg process, the problem on which
the person is focusing and the product which results. 1In this
‘model ", ... creativity involves a transacting personality in a
fstimulating environment in which key significant problems are
converted to creative product closures." (1971a:6) Although
character and interfaces of the parts are not fully worked out,
I. Al Taylor has constructed some postulates and hypotheses.

He proposes that creativitQ increases with "environment stimula-
tion," "personai transactios," process openness,' “problem ‘
incompleteness ' and “inherent product closure." (1971a:5)
Corresponding to the postulstes.are the following hypotheses:

1. Stimulation increases transaction.

2. Transaction increases openness.

3. Openness increases sensitivity to key products.

4. Sensitivity to key problems increases product'
closure. (1971a:5)

23
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The postulates and hypotheses are the foundatior for the
interrelationships which exist among the various parts of the
transactional model: the person, the process, the product, the

problem and the environment.

Summarz

The phenomenon of creativity has been analyzed through
several psychological theories. Process-orientation theories tend
to look at the unobservable type behaviors within the pefson.
According to Roweton (1970), the definitional, dispositional and
psychoanalytical approaches are unacceptéble as theories because
the investiéated behaviors within the approaches cannot be conw
- trolled and manipuiated for e#perimental iesearch methods. Pro-
duct-oiientation theories which include the‘behavioristic and
operatiohai approaches are more amenable to the experimental
design as fhey offer problems and techniqueé which can be tested
and observed.

Utilizing an eclectic approach to investigate creativity
appéérs to be a more extensive procedure. It is multidimensipnal
in that thé‘person, thé process; the problem, the environment and
the product are examinéd concurreptly. It means testing and analyé-
ing process-orientation apﬁroaches by means ofmdbééanblé"product-
orientation techniques.

SELECTED RESEARCH RELATING - e
TO THE MEASUREMENT OF CREATIVITY

In investigating the methods of assessing creativity,

researchers have identified over one hundred instruments for
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studying creative behavior. (Kaltsounis, 1971 and 1972; Davis,
1971) These instruments are classified as verbal creativity
measures, non-verbal creativity measures, personality measures,
biographical inventories and attitﬁdinal inventories.

Guilford (1950) was instrumental in initiating interests
in creativity assessment when he constructed, through factor-
analytic efforts, a battery of test items that identify cognitive
functions specific to creative thinking. These cognitive factors
are sensitivity to problems, fluency, flexibility, originality,
penetration, analysis, synthesis and redefinition. 1In a close
examination, Guilford (1966a) identifies three kinds of fluency
(associational, ideational and expressional); two kinds of
flexibility (adaptive and spontaneous); and elaboration as being
the specific factors which his test itemg measure.

In one of the earliest studies, Wilson, Guilford and
Christensen (1953) examined various approaches for measyring
originality, a factor whiéh they believed to be the most important
aspect of creative thinking. In their study, they adopted three
definitions of originality and applied corresponding approaches
for measuring originality to specifically designed tests.
Originality was defined as uncommonness of responses, remoteness
of responses and cleverness of responses.

Uncommonness of responses is measured by open-ended
tests which require the person to prodﬁce responses. An example
of this kind of test is the Unusual Uses Test, which consists of

two separately timed parts. Each part lists three objects and a
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common use fof each object. Thé subject is given five minutes to
list six more uses for each objéct. All responses are tallied to
determine their frequency of occurrence within the total test
population. Then the responses are weighted according to their
frequency of occurrence. Those responées occurring most fre-
quently receive a weight of one whereas those responses occurring
most infrequently receive a weight of five. All responses recéive
some weighting on a continuum ranging from one to five. The sub-
ject's responses are scored by assigning the appropriate weighting
and summing them. Using the Unusual Uses Test and other similar
measures, Wilson and his associafes (1953) found that individuals
who produce the most "infrequéntly given_ideas" acquire the highest‘
total scores and are "regarded as the most ;riginal members of

the total éroup." (1953:364)

Remoteness, a second approach for ﬁeasuring originality,
is definéd‘as "the ability to make remote or indirect associatiohs."
(1953:366) Tests measuring remoteness require the subject to make
_remo%e.associations if he responds at all; One test, Associations
I, presents twenty-fivé pairs of words. The test is designed so
that associations between each pair of words are not, apparent.

The subject's task is to identify a third word which links the
~ two words. The subject's score is the number of respoﬁses he
gives to the twenty-five items in a four-minute period.

A third appfoach, which Wilson ét al. (1953) used for
measuring originality, is cleverness.’ Cleverneéé is defined as

"the ability to produce responses that are rated as clever by.
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" judges." (1953:367) A test using this approach evokes responses
showing variatipn on a cohtinuuﬁ of cleverness. A subject's-
responses are weighted according to their degree of cleverness.

An example of this approach is the Plot Titles Test, which con-
sists of two brief stories. The subject is given three minutes

in which to write as many appropriate titles as he can for each
story. Judges evaluate the cleverness of each title and assort
all titles into six groups on this evaluative basis of clever-
ness. Weightings from zero to five are assigned each group of
titles, with the most clever group receiving a weighting of five.
To simplify fhe-scoring technique, Wilson et al. (1953) studied
the total scores derived from'weightings; Intercorrelations
indicéted that scores baséd on zero and one correlated well and
scores based on two, -three, four and five correlated well. How-
ever, a combination of scores based on weiéhts zero and one corre-
lated low with a combination of scores based on weightings two,

. three, four and five. For this reasén, Wilson et al. have reduced
the:cleverness rating scale to two intervals: zero, for unclever,
and one for clever.

By conducting many factor-analytic studies, éuilford has
identified a number of factors that contribute to creative think-
ing as forms.of fluency, flexibility aﬁd elaboration. 4He defines
-fluency as "a matter of facility with which an individual :etrieVes
information from his personal information in storage." (1966a:188)
The Associational Fluency Test measures the faétor of divergent-

production of semantic relations (associational fluency), which is
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defined as "the ability to produce a variety of relations or of
analogies to given information." (1966b:49) The test instructions

direct the subject to list words which mean "about the same as a

given word, e.g. Dry." (1966b:49) Most of the tests measuring
fluency involve the symbolic or semantic content areas.

According to Guilford flexibility is "a matter of fluidity
of information or a lack of fixedness or rigidity." (1966a:188)
He indicates that being able to move readily from oﬁe class to
another and being able to revise strategies or transform given
information are important contributions to creative thinking.
Transformation enables one '"to use information that is retrieved
from memory storage in new ways,‘thus contributing to creative
resourcefulness." (1967:200-201) The Mafch Problems Test measures
the factor.of divergent production of figural transformatioﬁ
(figural adaptive flexibility), which is defined as "the ability
to produce. changes in figures that alter the meaning, signifi-
cance and use of elements." (1966b:46) In this test, the subject
is given a layéut of adjacent squares or triangles of which each
side is a match. He is instrhcted to remove a specified numbexr
of matches, to leave a specified number of triangles and to solve
tﬁe problem in #s many different possible ways as he can.

Guilford describes elaboration as a matter of producing
implications. It is placing the final touches on a product. ‘The
details given to a scheme are outlined by the scheme itself.
When one i;em of information leads to aanher item of information,

‘there is implication. The Production of Figural Effects Test
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measures the factor of divergent production of implications
(figural elaboration), which is defined as "the ability to
elaborate upon given figural information.' (1966b:47) In this
test the subject is given a simple line, such as a V-shaped
figure, and then he is instructed to build other lines around
it, to add details and to make a more complete figure.

Although these factors, fluency, flexibility, originality
and elaboration, appear to be abilities within the divergent-
production category of the Structure-of-Intellect model, Guilford
(1971) suggests that creative thihking potential can arise out-
side of the divergent-production category. He indicates that
transformation abilities, evaluation abilities and cognition
abilities can contribute to creative production. He adds that
the abilit& to see problems or cognize impiicafions, the ability
to analyze or cognize systéms and the ability to evaluate
"functionS'of‘many kinds serve to guide and channel‘creativé
thinking." (1971:77-78)

_ Guilford (1971) proposes that there are twenty-four
divergent-productidn abilities and twenty transformation abili-
ties in the Strgcture-qf-intellect model. vHe claims that twenty-
three of the twenty-four divergent-production abilities and
seventeen of the twenty transformation_factors have been.demon-
strated. Since specifically designed tegts measure each factor,
Guilford has constructed numerous tests for measﬁring some |

aspect of creative potential. He iﬁdicates'thét since creative

potential is a complexity of many abilities within the



Structure-of-Intellect model, no single divergent-production test
can predict creative performance.

Utilizing an eclectic approach to creativity, Torrance
and his associates (1964) initiated a two-way study on the assess-
ment of creativity. In 1958 they surveyed "the development of
measures of creative thinking" and at the same time "immersed"
themselves in "the lives and experiences of recognized creative
persons through their autobiographies, biographies, and writings.,"
(1964:32) The latter approach provided cues for "generating
ideas for test tasks," and for selecting test tasks "which would
be truest to the process'" as comprehended in the experiences of
these creative people. (1964:38)

A major requisite in Torrance's Qork'was to construct a
set of tasks which assess the creative ability of individuals
from kindergarten through graduate school. The tasks were to be
challenging enough to require a.high level of creative performance
for the graduate student and yet, to be easy enough to assess the
creative abilifies of kindergarten children. In constructing
these fasks, Torrance et al. (1964) initialiy adapted Guilford's

tests because they were recognized procedures for assessing

creative behavior and were based on a sound theoretical rationale.

Considerable exploration of testing proéedures and task design
preceded theidevelopment of the four éreative thinking test |
batteries. Some explored issues relating to the measurement of
creative behavior were range and complexity of tasks, task

structure and time-limits, task compiexity variables, task
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" appropriateness, the fantasy-reality dimension, individual and
oral versus group administratioh, cues and invitations to
regression, test battery length and time-limits, and testing
conditions.

On the basis of this extensive inveétigatian of creative
behavior, Torrance defines creativity operationally as:

. « « & process of becoming sensitive to problems,
deficiencies, gaps in knowledge, missing elements, dis-
harmonies and so; identifying the difficulty, searching
for solutions, making guesses or formulating hypotheses
about deficiencies; testing and retesting hypotheses
and possibly modifying and retesting them; and finally
communicating the results. (1966:6)

Utilizing this definition, Torrance has constructed com-
plex tasks, verbal and non-veibal, which'make use of the nature
of the creative thinking process,vthe qualities of creative pro-
ducts and éreative potentialities. The products of the task are
assessed by using Guilford's divergent-prodgction factors:
fluency, flexibility,boriginality and elaborafion.

- A closg examination of the non-verbal or figural tasks
revéals pertinent information that can be applied to the deﬁelop-
ment of a tool for aségssing motor creativity. Torrance (1966)
indicates that ?he picture construction activity is designed to
give the person an opportunity to make purposeful something that
has no apparent purﬁose. The producf is evaluated in terms of
'its originality and elaboration. How uniqué is the individué;
‘in thinking up a response that no one else has thought of? How

- —much detail and elaboration are generated to increase.the pur-

posefulness of the idea?
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Torrance (1966) reports that the incomplete figures activity
arouses in the sﬁbject a tendency to structure and integrate pre-
mature closure,.thus resulting in common responses. In Torfance's
opinion, the individual must postpone immediate closure to produce
an original response. The activity evokes flexibility in the sub-
Jject's responses by askihg him how many different ideas he can
develop. It evokes elaboration in the subject's responses by ask-
ing him to build onto his ideas in order to tell a story related
to each picture. Since many subjects complete the activity in the
ten-minute period, fluency is only modérately involved in the
assessment. The products are assessed in terms of their origi-
nality, flexibility and elaboration. The flexibility score is
acquired by counting the number of different categories the sub-'
Jject is able to use in the total activity. Since there are ten
incomp;ete figures, it is possible for the iqdividual to think
of ten different categories of ideas. In this test, flexibility
refers to the amount of stereotype behavior the subject's
resﬁonses refléct. ,

| According to Torrance (1966, 1970), the repéated figures
activity stimulates all four‘divergent-thinking abilities and
arouses éonf;icf among the responses tendencies of each type of
thinking ability. For example:

Fluency is stimulated by the insfructions,-'see

how many objects or pictures you can make'!; flexibility,
by 'make as many different pictures and objects as you
can'; originality, by 'try to think of things that no
one else will think of'; and elaboration, by f'put as

many ideas as you can into each one and make them tell
as complete and interesting a .tory as you can'. (1966:15)
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Since time does not permit the individual to perform ade-
quately in all thinking abilities, Torrance (1966) infers that
the repeated figures activity calls upon the individual's response
tendencies. It arouses the individual either to bring structure
and completeness in the incompléte form (as represented by the
parallel lines activity in Figural Test, Form A) or to disrupt
and destroy the completeness of the structure (as represented in
the circles activity in Figural Test, Form B). Usually high
elaboration occurs on the repeated circles activity and high
originality on the repeated parallel‘liﬁes activity.

A comparative analysis of the Torrance Test of Creative
Thinking with Guilford's factér-type tests reveals several major
differences. First of all, Guilfoid's tests are designed to assess
specific cfeative abilifies of adult populations rather than those
of children. Secondly, Guilford's tests are desighed to identify
a singlé factor. In céntraSt, Tqrraﬁce's tests consist of c;mplex
tasks, each ta;k being scored on several factors. Thirdly,
Torrhnqe has constructed non-verbal test batteries in order to
assess the creative abilities of young children. (Goldman, 1964;.
Wyrick, 1966) | |

| Torrance (1967) recognizes that his tests are "a sharp’
departure from the féctor-type tests" constructed by Guilford and
his associates. He reports:

We make deliberate attempts to construct test tasks

that would be models of the creative process, each involv=

ing different kinds of thinking and each contributing some=
thing unique to the batteries under development. Test tasks-’.
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are thus fairly complex and have features that make
‘'use of what we know about the nature of the creative
thinking processes, the qualities of creative products,
and creative personalities. (1967:77)
Following Maltzman's theoretical approach to creativity,
Mednick (1962) designed a test based on convergent-thinking
gbilities of the creative procesé. In the Remote Associatgs
Test the individual responds to thirty items of a convergent
variety (e.g., Surprise, birthday, line, . The missing
word is party.) The individual has to identify a fourth word
which relates to the other three words. According to Mednick,
the Remote.Associates Test discriminates uncreative individuals
who have steep hierarchies compo;ed of only-a few strong common
associations from creative individuals who have broad associative
hierarchies composed of a large number of equally available
- resources, |
In a recent review of the Remote Associates Test, Guilford"
(1971)‘rep6rts that the test measures convergent-production of
semantic relations, a factor within the Structure-of-Intellect
modei.' Guilford infers that convergent-production rarely contri-
butes to cregtive performance; therefore, this test "should by no
means be used as a geﬁeral-purpose indicator of creative talent."
(1971:84) |
Pufsuing the problem-solving approach, Wallach and Kogan
(1965) have devised several tasks in order to identify two vari-
. ables for indexing individual differences. Their concern about.

previous assessment techniques of creativity centers on two
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generalities. First of all, previous methods of assessing creativity
tend to inhibit the individual or raise the anxiety level of the
individual by maintaining the test-~like structure in their con-
struction and their administration. Secondly, many items place a
time limit on the subject as he performs the task. Wallach and
Kogan stress two necessities in creativity assessment: game-like
tasks and unlimited time allowances. They propose Arranging a situ-
ation so that individuals can produce appropriate associations; and
individuals possessing greatex creativity can have the ability to
produce more associations and to produce more associations that are
uniqﬁe.

Wallach and Kogan (1965) have'deQisgd five types of asso-
ciates as instruments for.exploring creativity. The‘instruments
_measure tw6 related variables: number of unique responées produced
and total number of responses produced. The items are administered
orally to each individual. The situation is game-like and the sub=
ject is not pressured by time to complete the item. Two of the
five"types of associates, pattern meanings and line meanings, elicit
visual associations bg,evoking verbal responses. The other three
types, instances, alternate uses and<similarities,.evoke verbal
associations and responses.

In a review of Wallach and Kogan's tests, Guilford (1971)
speculates that these tests measure factors such as divergeht-
production of semantic units, divergent-production of sémantic

classes, divergent-production of semantic implications,



divergent-production of semantic transformations and possibly
cognition of semantic transformations. Gﬁilford is critical of
Wallach and Kogan's testing conditions since their tests have no
time limits. He reports that when subjects are given liberal
time on tests, they will invent strategies to facilitate their
performance on the tests. In Guilford's opinion, this advantage
may change the character of the test and variables they measure.

Using a conceptual model for investigating creativity, I.
A. Taylor (1971a) has formulated a theory that defines creativity
as a transactional system rather than a reaction or interaction
system. The conceptual model inclﬁdes the creative personality,
the creative environment, the creative process, the créative
problem and the creative product. Taylor describes the value pf
transaction theory in assessing creativity: |

The implication of transaction theory to assessment

and development is that it is important to first identify
the level of action on which the person is operating. It
is then suggested here that individuals should be developed
or trained to perform transactionally. (1971la:2)

Although Taylor (1971b) is in the process of developing
instruments of creativg assessment, he has only proposed a con~
ceptual model for asséssing the characteristics of the trans-
aétional system. He suggests that creative movement can be
assessed by evaluating its.characteristiés and its level of
,effecfiveness as a creative product. This process consists of

analyzing the product on the basis of its characteristics

(generalization, reformulation, originality, felevancy, hedonics,

36
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complexity and condensation) and its functional effect on the

product itself, the problem, the field and society.

Summary

Over one hundred instruments assessing various aspects of
creative behavior have been identified. The se%ected studies in
this review represent some of the major attempts in the assess-
ment of verbal and non-verbal creative thinking abilities..
Guilford's (1966) factor-analytic studies have emphasized the
assessment of individual factors which contribute to' creative
potential.‘.Each test is specifically designed to evoke responses
which assess a particular ability relating to divergent-production,
fransformation or cognition. Guilford uses quantity and quality
of responses as a scoring procédure for eéch task. Major criti-
cisms of Guilford's assessment procedures are their failure to
interrelate cognitive and non-cqgnitive components of creative
behavior and their emphasis on the acquisition of specific
. responses in a complex phenomenon known as creative thinking.

" Torrance's (1966) tests of creative thinking are con-
structed on a broad, eclectic theory pertaining to creativity and
the person, thé proceés and the product. Presently four test
batteries, two verbal and two non-verbal, have been constructed
and can be administered to individuals of all ages. The verbal
test batteries consist of seven parallel tasks, whereasvthé non-
verbal test batteries consist of only three activities. The

figural activities are complex tasks specifically constructed to
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. encourage the subject to make purposeful something that has no
apparent purpose; to arouse in him the tendeﬁcy to prematurely
structure and integrate the incomplete design; and to bring about
conflict with his response tendencies. Although the task design
is a significant departure from Guilford's factor-type tests,
Torrance uses.Guilford's divergent-production factors (fluency,
flexibility, originality and elaboration) to score the responses
given in the various activities.

In examining the Torrance Tests of Creative Thinking,
Roweton (1970) reports that these test batteries have become the
most standard battery in creativity research. Roweton's (1970)
chief criticism of the tests pertains to the assessment of fluency
and originality. He indicates that the subject's originality
score '"is obtained by adding the originality scores of the ideas

without dividing by the number of ideas produced.” (1970:14)

Mednick's Remote Associates Test (1962) measures con-
Qergent thinkiﬁg abilities of the creative person. Although
" Mednick's test follows the behavioristic approach of Maltzman's
work, it has not been widely accepted as an gssessment.approach.
Guilford (1971)'report§ that convergent-production rarely contri-
bﬁfes to creative ability. Other researchers, Jackson and Messick
(1967:3), suggest that Mednick's test may be a test of intelli-
gence as it tends to evoke correct responses, rather than
“creative" responses which exhibit usefulness as well as unusuale

ness.
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The Wallach and Kogan studies (1965) represent problem-
solving tasks which differentiate individual differences by
assessing two variables: total number of responses and unique-
ness of responses. A major criticism of these tests is the lack
of controlled testing conditions. Although Guilford (19?1) agrees
that these tests assess divergent-production factors, he implies
that the liberal time limit of the activities change the character
of the tests.

Although I. A. Taylor (1971a) has not developed'instruments
for éssessing creative potential, he has devised a conceptual model
for examining the creative product, the creative person, the
creative environment and the creative prdcess. He suggests assess=-
ing the creative product by evalu;ting its characteristics (gener=
ation, reformulation, originality, relevancy, hedonics, complexity
and condensation) and its functional effects on the problem, the
field and socigty. Apparently Taylér's work is still in thé theo-
retical stages and does not offer objective quantifative methods
of assessing creafive abilities.

IDENTIFICATION AND ASSESSMENT
(OF MOTOR CREATIVITY

Since 1960 several researchers in physical education have
'analyzed, assessed and compared the relatioﬁships of factors relat-
ing to creative thinking abilities and movement. A review of this
literature reveals three areas of research relating to motor
 creativity. Philosophical studies have analyzed fhe creative pPro=-

cess in relation to physical activity. Descriptive studies}have



presented tools for mesasuring motor creativity. Experimental

studies have utilized the tools for comparing various human per-

formance dimensions.

Philosophical Studies on Creativity and
Physical Activity

Two philosophical studies analyzing creativity in relation
to physical activity have used different procedures for studying
the phenomenon. Both studies produce different theories referring
to the creative process as a component of physical aqtivity.

Dorman (1968) has employed a pﬁilosophical inquiry method
known as conceptual analysis to explore the concept of creativity
with respect to dance, sport and physical activity. In her study
she defines a concept as "a construct which exists in the mind,
and which can manifest itself in concrete particulars." (1968:4)
She assumes that creativity is an identifiable concept. .In hexr
opinion, its existence in one field may be relgted to creati;ity
in other fields. |

Dorman (l§68) gathered much of her data from the library
by exploring creativity in art, in literature énd in psychology.
Shg discovered éight b;sic underlying factors in the creative pro-
céss: Dissonance, merment from known to unknown, insight, influence,
. influence of past and immédiate environment, presence of gestation
period, separatiqn from others and individuality.

She selected fivé activities, dan?e, golf, field hockey,
gymnastics and children's play, in which to observe these'basic

V underlying factors. From her observation, Dorman (1968) concluded
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that the concepts of creativity are discernible in sport, dance
and bhysical activity. Differences which exist between activities
are relative to the degree of creativify employed by each activity.
For instance, team and individual sports are more restrictive in
utilizing the creative process than are dance and gymnastics.

Dorman (1968) hypothesizes that the underlying creativity
factor which exerts the greatest degree of influence in physical
activities is dissonance. Dissonance in physical activity appears
in the form of "kinesthetic dissonance-~a feeling of physical dis-
turbance." She states that the performer is forced to eliminate
this disturbance,vthus he creates a new movement pattern. (1968:60)

| In another philosophical study, Mesenbrink (1971) has

explored the hypothesis that the creative process can be developed
and the creative personality enhanced through various physical
.education programs. Utiliziné Gowin's (1969) system of philo-
sophical inquiry;_she devéloped major hypotheses and subhypotheses
relatiﬂg to: creativity; the creative process; the creative per-
sonality; the téaching-learning environment contributing to the
develoément of creative potential; activities in the physical
education program conf;ibuting to the development of creative
pdtential; and a methodological scheme of physical activities for
the development of creative pptential.

Mesenbrink (1971)Ahas constructed a conceptual model
depicting how'creativity is related to vaiious'theoretical and
methodological processes of physical education. She indicates

that the most substantial concepts‘to evolve from the study are .

"that of sequence." For instance:
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The physical and mental developments of the human
organism follow specific sequences. The creative pro-
cess follows a sequence. The learning process follows
a sequence; the teaching process follows a sequence
corresponding to the learning process. Speculation
might be made also concerning a sequence of educative
creativity. (1971:92-93)

Mesenbrink (1971) speculates that a person develops his
creative potential in three stages. In the first stage, imi-
tative creativity, the person "experiences creative insight."
His creative behavior involves imitations of what has been done
with some self-discovery. In the second stage, innovative
creativity, the person creates combinations of ideas of things
which are considered novel in relation to his environment.

' Mesenbrink calls the third stage, '"'socially useful' creativity."
In this stage the person produces products that are not only
innovative but are also useful .in his society. (1971:93)

Major generalizations which emerged from Mesenbrink's
study are:

1. The teacher is of prime importance in the environ-
mental structure of the teachlng-learnlng pro-

cess. (1971 94)

2. The teaching style . . . which a teacher uses is
closely aligned with his teaching objectives.

(1971:94)

3. Play is an essential part of the creative phenomenon

and as such can be assumed to be enhanced through
physical education programs. (1971:95-96)

Test Instruments for Measuring Motor Creativity

Some studies have developed movement perfbrmahce tasks

which purport to meaSufe creativity. Withers (1960) has attempted
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to determine whether or not the creative thinking ability of
dancers can be measured by devices measuring creativity in other
arts and sciences. Her study consists of three parts: (1) the
construction of perfornance tasks which require creative behavior
in dance; (2) the developmenf of an evaluation sheet for judging
the creativity of the dance performance; and (3) the comparison
of the task performance ratings with %he scores obtained on paper
and pencil tests purporting to measure creativity in other arts
and sciences.

In the first part of the study, Withers (1960) has con-
structed three performance tasks. The first task consists of
"develoéing a short dance composition to a Haiku poem. Task number

two calls for the development of a movement‘phrase of dance techni-
que which is "more than a mere warm-up activity." (1960:28) .Task
numbei three is an improvisation with a visual stimulus from a
film strip lasting a minufeﬂana.fweﬂty seconds.,

In the second part of the study, Withers (1960) has
developed an evéluation sheet for judging the dance performance.
This evaluation form consists of seven factors: overall creativity;
sepsitivity to the problem; originaiity; conceptual unity; pene-
tfation; appropriateness; And technique. A nine-point rating scale
is used for judging each performance on each factor. For example:
(1960:55)

Sensitivity to Problem: (Ability to see and understand the
problem in terms of dance.)

HIGH HIGH HIGH MIDDLE MIDDLE MIDDLE LOW  LOW oW
HIGH MIDDLE LOow HIGH MIDDLE LOW HIGH MIDDLE LOW

ot
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The judges place an X at the appropriate point.

In the third part, Withers compares.the subject's per-
formances on the three tasks with their responses on paper and
pencil tests which purport to measure the same factors as those
which are measured by the rating gcale. Following is a list of

the written tests used and the factor which each test measures:

TEST FACTOR
1. Apparatus Sensitivity to Problems
2., Hidden Figures Test Figural Definition
3. Pertinent Questions Conceptual Foresight
4. Plot Titles Test ~ Originality
5. Similes I - Test Associational Fluency
6. Social Institutions Penetration
7. Topics IF = 1 test Ideational Fluency

(1960:18)

In discussing the results of the study, Withers (1960)
concludes that there is a significant relationship between overall
‘creativity rankings and a significant relationship between the
Plot Titles Test and the performance rankings on originality. She
reports that the seven factors on the evaluation form are easily
recognized in all of the performances. In her opinioh, the evalu-
ation form is most ﬁsable for task number one and task number three.

A major criticism of Withers! study is its lack of a creative
criterion group. On this matter Wyrick (1966) reports the following
inconsistencies:

e « « the justification of the subjects as a creative

criterion group is unclear. Differences in level of
technique and level of creativity among subjects are undis-
cernable z§is7, and both the expertness of the judges and
the creative status of the subjects rests Zgic on face
validity. In view of the fact that the research was limited
‘to 11 subjects, conclusions drawn referring to the measure=

ment of motor creativity by the use of verbal creativity
tests, are, at best, hypotheses. (1966:39-40)
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Wyrick's (1966) initial steps to construct a motor
creativity test began with defining motor creatiéity.as:

« « o the combination of perceptions, with particular

emphasis on the kinesthetic perception, into a'new and
fresh motor pattern. This motor pattern response may be
either a solution to a pre-established question or the
expression of an idea or emotion by means of the human
body. It is composed of motor fluency, motor originality,
and perhaps other yet unknown factors. (1966:79) '

Wyrick (1966) defines motor fluency as the abilitﬁ to pro-
duce rapidly a large quantity of motor responses "in a situation
requiring little restriction." (1966:79) Motor originality is
defined as the ability to produce unique, clever, uncommon or
remote respohses._

The next step Wyrick (1966) followed in constructing test
items was to select movement motivators as stimuli for the tests.
These motivators (balls, hoops, parallel lines and a balance beam)
were selected on the following criteria:

a. evoke a sizable range of responses

b. stimulate different kinds of movement

c. provide a problem that minimizes the element of fear
"d. stimulate responses that do not require great skill

©  to produce a quantity of movement

e. require the subject to focus on a dlfferent aspect

of the movement (1966:96) .

In the third step, Wyrick (1966) constructed sixteen test
items, each test item using one of the four motivators as a stimu-
lus. The parallel lines tests consist of two parallel lines on
the floor which are six feet apart. Each line is two feet wide
and six feet long. The subject's task is to move from one line

to another in as many different ways as p0551b1e and in compllance

w1th the prescrlbed directions of each item.



The ball-wall tests use two rubber playground balls eight
inches in diameter, one regular volleyball, a two-inch line
painted eight feet from the wall and one side of the wall in the

testing room. The subject's task is to move the ball from the

46

eight-foot restraining line to the wall in as many ways as possible

and in compliance with the prescribed directions of each test
item, (Wyrick, 1966)

The beam tests employ a wooden balance'beam eight feet
long, three inchés wide and four inches above the floor. The sub-
ject's task is to move from one end of the beam to the other end
in as many diffe;ent ways as possible and in compliance with the
' prescribed directions of each test item. (Wyrick, 1966)

In the hoop tests, the subject's task is to manipulate
the hoop in as many varied ways as possible complying with the
prescribed directions of each test item. (Wyrick, 1966)

Wyrick (1966) useé two procedures to time the test items.
In the ball-wall tests and hoop tests, thé stop watch is starﬁed_
at_fhe béginniné of @he test and runs confinuously f&r threé
minutes. In the paraliel lines tests and beam tests, the stop
watch runs only ﬁhen the subject. is actually performing. The
wafch stops every time the subject pauses in her perfogmance.

Wyrick (1966) reports that in scoring the test items, the
fluency score is the sum of the total responses. All responses
are recorded except thosé that are repeated with many body.parts
or fhose responses repeated on a contralatgral side. Each move=-

ment is descriptiveiy recorded for future analysis. The motor
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-originality score is determined by noting the frequency with which

the response occu;s in the sample. Those responses occurring only
once are considered'unique and given a score of two points. Those
responses occurring twice score one point. Responses occurring
three or more times receivé ho points.

Wyrick (1966) administered sixteen test items to twenty-
five women who were enrolled in an elementary physical education
course. Eight test items were given on Day I and another eight
test items were éiven on Day II. Equivalent-form reliability coeffie
cients of the items, as indicated by the day-to-day correlations,
ranged from .59 to .92. Internal reliability coefficients as
‘indicafed by the split-half correlational method were .87 for Day I
‘items and .92 for Day II items. Wyrick found that the Day I items
yielded higher correlations with the criterion and lower inter-
correlations. Because of these data and possibie'intrésubject
variance éaused by temporary changes in motivafion, health and
emotional tensions, Wyrick treated only the Day I data with a
multiple regression technique. With this.technique, Wyrick 
ﬁelectéd three batteries of test items for assessing motor origi-
na;ity,.motor.flﬁency and motor creativity.

. ‘WyriCR (1968) reports that Form O qﬁnsiéts of two test
items which assesé motor originality. The following instructidns
are presented for these items, Beam I-3 and Beam I-4:

Beam I-3 Move in as maﬁy differenf ﬁay% as you can

from one end of the beam to the other, so that at some
time in your moving your hips are higher than your head.

Begin at one end of the beam, and move to the other end.
When you reach that end, return to the original end in a
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different movement. You may use the beam, or the

beam and the floor in combination. The only require-
ment is that at some point in your travel your hips
should be higher than your head. Continue moving from
end to end of the beam, each time in a different way,
until the time is consumed. Do you have any questions?
Ready? Begin. (1966:210) -

Beam I-4 Move in as many different ways as you can
from one end of the beam to the other, so that some part
of your body--excluding your arms, hands, feet, or legs--
touches the beam. Begin at one end of the beam, and move
to the other end. When you reach that end, return to the
original end with a different movement. Remember, you may.
not touch the beam with your arms, hands, feet, or legs.
You may touch any other part of your body to the beam more
than once. Do you have any questions? Ready? Begin.
(1966:211)

The. second test battery, Form F, consists of four test
. items which assess motor fluency. These test items are Beam I-3,
Hoop I-8, Parallel Lines I-2, and Ball-Wall I-5. The test
instructions for Beam I-3 are presented in Form O. The following
test instructions are given for the other test items:
Hoop I-8 Move from line one to line two in as many

different ways as you can, so that you either go in the

hoop or through it. Any way that you can move to get from

line one to line two is acceptable, as long as your body,

or part of your body, either goes in the hoop or through

it. Do not repeat movements. Do you have any questions?
Ready? Begin. (1966:212)

Line 1 : - Line 2
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Parallel Line I-2 Move in as many different ways as
you can from one line to the other, without walking, running,
jumping, hopping, skipping, sliding, galloping, or leaping.
Begin at line one and move to line two. Upon reaching line
two, return to line one in a different way. Continue travel-
ing between the lines, each time with a different movement,
until the time is consumed. Remember, you may not walk, run,
jump, hop, skip, gallop, slide, or leap. Do you have any
questions? Ready? Begin. (1966:210)

Ball-Wall I-5 Move a ball to the wall 'in as many
different ways as you can, either by striking or hitting the
ball. It makes no difference where on the wall the ball lands
as long as it reaches the wall. Be sure to strike or hit the
ball in a different way each time. You may not go over the
restraining line., Accuracy is not important. Continue mov=-
ing the balls to the wall until the time is consumed. Do
you have any questions? Ready? Begin. (1966:211)

The third test battery, Form M-C, consists of four test
items which assess motor creativity. Three of these items, Ball-
Wall I-5, Beam I-3, and Beam I-4, are items described in previous
test batteries. The following instructions are for the fourth
test item, Parallel Line I-l:

. Parallel Line I-1 Move in as many different ways as
you can from one line to the other, so that at some point
in your movement you include a twisting or turning movement.
Begin at line one and perform a movement that incorporates
a turn or twist at some point in it until you reach line two.
Upon reaching line two, return to line one with a different
movement. Continue moving between the lines, each time with
a different turning or twisting movement, until the time is
consumed. Do not repeat movements. Do you have any questions?
Ready? Begin., (1966:210) : .

In discussing the validity of the Wyrick Motor Creativity

Test, Wyrick (1966) reports that "in this study motor creativity
is defined operationally as the ability to produce many varied
motor responses to a given stimulus in conjunction with the ability

to produce original motor respdnses." (1966:103) wyricklrelies on

Ebel to justify the use of face validity for these test items.l
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Ebel (1961) infers that since operational definitions are basic to
the meaning of measurements of length, mass, time and other physi-
cal.qualities, they may act as valid bases for the construction
of behavior tests.

In a third approach to motor creativity assessment, White
(1971) developed a motor performance battery. The six test items
are adaptations of the Wyrick Motor Creativity Test. The six motor
performance problems are: the number of different ways a person
can throw a ball against the wall; the number of different ways a
person can kick a ball against the wall; the number of different
strokes a ﬁefson can make with a two-handed grip on a bat; the
number of different ways a person can cross over a yellow line from
one side of the mat to the other; the number of different strékes
a person can make wifh a one-handed grip on a bat; and the number
of different ways a person caﬁ stroke a ball to the wall using
different body parts (no hands or feet).

The test items have very spgcific’instructions. The sub=
ject:is instructed not only to show different ways of moving but
also to "invent some ways." The subject's motor creativity is
evaluated by-recording his various observable responses with the
instrument (ball, bat, or line on the mat). vThe subject scores
one point for each different response. |

White designed these motor tests to measure motor
creativity of thirteen to fifteen year-old boys within the English
school system. These tasks, which he selected and modified, demand

that the subject handle equipment in various ways. The emphasis is:
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" placed on how the equipment is used in relation to the pexrson's
environment. Since White's study is actually an investigation
to determine thé relationships among body concept, creativity
and sports proficiency, he appropriately constructs motor test
items which relate to sport activities.

IhzacomparatiQe analysis of the three motor creativity
tests, it appears that Wyrick's instruments evoke specific
responses from the individual whereas Withers! task pexrformances
evoke complex responses from the individual. The activities in
all task performances and.test batteries use stimuli for evoking
responses. All activities have time limits for performing the
‘tasks.

White's.motor performance battery présents a scoring
system which appears.to be a cursory technique. For example,
the subject mere;y scores one point for every. observable, differ-
Aent response with the instrument. In Wyrick's scoring technique,
the subject's originality score is based 6n the infrequency of
occutrgnce of tﬁe various responses in relation to the test popu-
lation. 1In a later report, Wyrick (1968) indicates that the scor-
ing tecﬁnique can be simplified by tallying the reéponses and
eiiminétiﬁg the tedious and time-consuming effort of recording
unique responses. Although Withers'! evaluation technique‘ié a
subjective rating scale, it does analyze more than one or two

factors relating to creative behavior.
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Research Studies Using Motor Creativity Tests

The motor creativity test batteries are primarily con-
structed for utilization in studies investigating the relationships
between Creativity variables and other physical activity variables.
In one study, Searle (1966) has investigated the effects of visual,
tactile and auditory stimuli on creative efforts of college students
in modern dance classes. The instruments for measuring creativity
were three test items in the Torrance Tests of Creative Thinking
(Figural and Verbal Forms) and Withers' Rating Scale.

First, Searle (1966) established scoring norms for the three
creative thiﬁking tests (Unusual Uses, Picture Completion, and
Picture Construction) by administéring the tests to a control group
which consisted of 204 college women students. Then Searle set up

.and conducted 29 modérn dance class sessions for 36 women students.
During 24 of the sessions, she presented various auditory, visual,
tactile and kinesthetic stimuli to the students as a means for.
increasing their awareness of the environment with a resultant
increase in their efforts in the dance class. Examples of the
stimuli included written poems, literary imagery, sound recordingé,
filhs, graphic designs, clay modeling and sports imagéry. Three
of the class sessions weré filmed on 8mm film. Three judges used
Withers' Rating Scale and rated the stpdent's three performancés
on the following factors pertaining to creativity:

a. Over-all Creativity - general creative ability of

the performer,

b. Sensitivity to Problem - ability to see and under-

stand the problem in terms of dance. .

€. Originality - ability to find unique, 1magznat1ve,
' and fresh 1deas and movements. .
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d. Conceptual Unity - ability to conceive, develop
and complete a dance idea=-~all contributing to
the totality of the concept. Ability to communi-
cate intention.

e. Penetration - ability to give depth of inter-
pretation to the idea and movement--go beyond the
obvious. : .

f. Appropriateness - ability to choose specific move-
ments that are suitable to the expression of the
dance idea. '

g. Technique - ability to use the body in a versatile
manner, and avoid movement cliches that are
characteristic of the performer. (1966:60-61)

At two different class sessions, the fourth and twenty=-
sixth, the students in the dance classes responded to three
creative thinking tests. Searle (1966) also acquired empirical
data in the form of diaries. 1In these diaries, students expressed
'their feelings about each class session.

Searle's (1966) statistical findings indicated that
twenty-eight out of thirty-six students showed an increase in
creative ability. Sixty-seven percent of the students showed an
‘increase in creative ability through the Jjudges! ratings of the
films. Fifty-three percent of the student population (N = 36)
had an increase in originality scores on both the film ratings
and the creativity tests. Thus, Searle (1966) concludes that an
increased awareness of the environment through the presentation
of auditory, visual, tactile and kinesthetic stimuli results in
greater creative effort on the part of the students in modern
dance classes.

Wyrick (1966) has explored the relationship of motor .

creativity with motor ability, intelligence and certain under-

lying factors of verbal creativity. Subproblems were to
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determine: the relationships between motor fluency and motor
originality; the relationships between motor creativity responses
to motor problems utilizing different equipment; the effects of
order presentation on the performances in motor and verbal tests;
and the relationship of movement experience and motor creativity
scores.

The data-collecting instruments in Wyrick's study were
three métor creativity tests, three ve;bal creativity tests, the
Scott Motor Ability test (Scott, 1943), the Scholastic Aptitude
Test and a physical education experience questionnaire. Wyrick
selected three test items from the Wyrick Motor Creativity Test
Battery to measure motor creativity. They were a wall-ball test
item, a parallel lines test item and a héop test item. Either
an initial or final presentation of all three motor tests wa§
presented. (For example: Group 1 was presented Verbal Tests 1,
2, 3; Motor Tests 1, 2, 3; and the Experience Questionnaire. The
order of presentation for the seventeen subjectsAin'Group 4 was:
Motor Test 1, 3, 2; Verbal Tests 1, 3, 2; and the Experience
Questiénnaire.)

According to Wyrick (1966), statistical treatment of the
data indicates a significant relationship between motor fluency
and motor originality. Because of this relationship, Wyrick infers
that the motor fluency score can be an adequate indicator of motor
creativity.

Wyrick (1966) reports no significant felatioﬁship between

motor creativity scores and motor ability, intelligence and verbal
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creqtivity. Fufthermore, movement experience as interpreted by
participation in physical education classes and other types of
organized activity does not affect motor creativity.

In Wyrick's (1966) opinion; the analysis of variance on
presentation order data indicates that there is a slight signifi-
cant difference among the groups receiving the initial adminis-
tration of the motor tests. Since no significant differences
occurred with the performances on the verbal tests, Wyrick
speculates that subjects become tired after twenty-eiéht minutes
of concentration on the verbal test or they develop some type of
test reaction which prevents them from respbnding well on the motor
creatiéity tests.

In the final study, Wyrick (1966) did a correlational matrix
of all possible pairings of the fifteen tests. These pairings were

.motor fluency and motor originality, motor creativity and motor
ability, motor creativity and intelligence, and motor creativity
and verbal creativity. A significant rélationship was noted |
between motor flﬁency and motor originality. No significant
relationships were found between motor creativity and motor
ability, motor creativity and intelligence, and mbtor creativity
ana verbal créativity.

Philipp (1967) has investigated the relationships between
motor creativity and verbal and figural creativity as well as the
'relationships between motor creativity and three different factors:
motor skills, growth factors and intelligence. The assessment

devices used in this study were: the Wyrick Motor Creativity
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-Battery (fluency scale); Torrance Tests of Creative Thinking,
Figural and Verbai Forms; selected motor skills tests measuring
static balance, static strength, explosive strength and agility;
height and weight measurements; the Lorge-Thorndike Intelligence
Test (Thorndike and Lorge, 1944); and age. The subjects were -

§5 boys and girls in two fourth grade classes., Philipp has

found that creativity is not a generalized factor among boys and
girls, aged nine and one-half to eleven. No significant relation-
ships were noted between motor cfeativity and motor skills,
intelligence or growth factors or height, weight and age. Philipp
(1967) states that a combination of weight, figural fluency and
figurai originality may predict motor creativity for boys and that
a combination of verbal orlglnallty, flgural fluency and figural
flex1b111ty may predict motor creativity for girls.

" Nelson (1967) has investigated the relationships between
Selecfed aspects of positive mental health, self-cathexis, body
cathexis, movement concept and motor créativity. Nelson used the
following measuring instrumehts to acquire her data: .

1. Personal Orientation Inventory - measuring the
current level of positive mental health.
(Shostxom, 1964)

2. Body and Self Catheses Scales. (Jourard and
Secord, 1953)

3. Homonym Test - measuring negative influences of
bodily concern. (Secord, 1953) '

4. Wyrick Motor Creativity Test. (Wyrick, 1966)

5.. Movement Concept Scale.
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These tests were administered to 78 freshman women in
claéses of Tennis I, Modern Dance I, Golf I and Golf II. Nelson
(1967) has found significant relationships between self-regard,
spontaneity and ‘inner-directedness with movement concept, body
cathexis and self-cathexis. She reports significant relation-
ships between self-acceptance and both body cathexis and bodily
éoncern as well as a significant relationship between self-concept
and both body cathexis and self cathexis. However, her data indi-
cate no significant relationships between motor creativity and
the mainvﬁariables. Consequently, Nelson (1967) concludes that
motor creativity as measured by the Wyrick Motor Creativity Test
is unrélated to any of the other variables in her'study,

White (1971) has investigated the relationships of certain
aspects of body conCept; creativity and sports proficiency. The

.measuring instruments were semantic differentials, a version of
the human figure drawing test, a version of the aiternate uses
test, a hierﬁrchial team representation based upon seven-point
‘and ten-point rating scales and a modification of the Wyrick
Motor Creativity Test. These tests were administered to thirteen
to fifteen year-old Bnélish school boyé. From the analysis of
these data, White (1971) concludes that motor créativity is
positively related to body awareness, verbal creativity and sports
proficiency. Body concept and verbal creativity are positively
related to sports proficiency. Body awareness is unrelated to
body esfeem, bod& concept, verbal creativity and spo¥ts proficiency.

Body esteem is unrelated to motor creativity, verbal creativity and
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sports proficiency. Body concept is unrelated to verbal
créativity.

Alston (1971) has investigated the relationships among
verbal, figural and motor creativity variables of black culturally
deprived children. The subjects were 50 boys and girls between
the ages of ten and twelve. The assessment devices used in the
study were the Torraﬁce Tests of Creative Thinking, Verbal Form A
and Figural Form A and the Wyrick Motor Creativity Tests. Alston
(1971) reports no significant difference betwéen the means for boys
and girls on factors relating to verbal creativity, motor
creativity and figural creativity. Test results indicate that
there is no relationship between verbal creativity and figural
creativity for girls. She infers that the Qariables meésuring
verbal creativity and figural creativity may be used to predict
motor.fluency for the girls and that the variablgs measuring
verbal creativity and figural creativity may be used to predict
motor originality for the boys. The variables measuring verbal
creativity and figural'creativity may be used to predict motor

creativity for the fotalvpopulation and for the boys! group.

Summary

During the past decade, philosophical studies have explored
concepts 6f creativity in relation to physical education activie
ties. The results of one study disclose that kinesthetic disso=
nance is the underlying creativity factor which exerts the greatest

influence in physical activities. This philosophical viewpoint is
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related to Festinger's (1957)'theory of cognitive dissonance
which is based upon the Gestalt theoretical rationale for
creativity.

Another 'philosophical study implies that interacting pro-
cesses exist between creativity and physical education activities.
The researcher speculates that there is a sequence of educative
creativity consistiné of three stages: imitative creativity,
innovative creativity and socially useful creativit&. This
philosophical viewpoint is based upon Maslow's (1968) theoretical
rationale for creativity which consists of three sequential stages:
pPrimary creativity, secondary creativity and integrated creativity.

| Although both studies present theoretical rationales for
linking the creative process with physicgl education activities,
neither study presents a system for conducting experimental iesearch_
based on these rationales.

Several research studies have investigatéd the procedures
for assessing motor creativity. Withers (1960) has constructed
three performance tasks, which call for open-ended movement
activify. The tasks are scored on a nine-point rating scale which
uses seven of Guilford's (1950) facto;é_relating to creativity.

Wyrick (1968) has developed three test batteries which pur-
port to measuré either motor fluency,‘motor‘originality or motor
creativity. The prescriptive instructions of each test item evoke
specific responses from the subject. These responses are scored

in terms of fluency,'a summation of the total responses and



originality, the uniqueness of the responses in relation to the
total test population.

White (1971) adapted Wyrick's test items to develop a
battery of six motor performance tests. The tests have specific
instructions which evoke responses that may be scored for fluency,
a summation of the total number of different responses.

All of these'motor creativity tests use various stimuli
such as poetry, films, bats, balls, hoops, lines and beams to
evoke responses. All of the test activities have set time limits
in which the tasks are performed. The time limits in Wyrick's
tests are three minutes, whereas the time limits in the Withers
and White tests are two minutes. Scoring systems for the tests
are cursory techniques as they merely recorh the total number of
responses. No attempt is made to record quantitatively the.
creative aspects‘of the responses, i.e., details involved in the
movement. Withers does present a subjective rating scale by means
of which scores can be quantified.

A number of research studies have used these assessment
procedures to investigate the relationships between motor
creativity and such dimensions as intelligence, verbal and fiéural
cfeativity, motor ability, growth factors, motor skills, mental |
health, self ¢athexis, body cathexis, movéﬁent céncept, sports
proficiency and physical education experience. Severallstudies
report no significant relationshipé between motor creativity.and
" such dimensions as intelligence, motor ability, verbal creapivif?,

physical education experience, motor skills, growth factors (height,
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weight and sex), mental health, body and self catheses, movement
concept and body esteem. Other studies disclose significant
relatiqnships between motor creativity and. dimensions such as

figural fluency; figural originality, verbal originality, body
awareness, verbal creativity and sports proficiency. These results
indicate an inconsistency within investigatioas. For example, two
studies indicate contradictory relationships betwéen motor creativity
and verbal creativity. Since these studies employ different assess~’
ment procedures, it is difficult to generalize on the results of
such studies. None of the constructed assessment tools provides
scoring techniques which are objective, quantitative means for
evaluating the creativity variables of’individuals at all age levels.

Consequently, any change in assessment procedure may influence the

results of the study.
'MAJOR ISSUES ON THE ASSESSMENT OF CREATIVITY

The major issues concerning assessment of>creativity fall
into‘th;ee gener&l categories: wvalidity, reliability and usability.
Validity refers to the degree to which a test measures what it pur-
ports to measure. (Anastasi, 1961) Reliability refers to the
deéree of consistency and stability within tﬁg test scores.
(Triffinger and Poggio, 1972) Usabiiity refers to the degree to
which a test can be easily administered, scored and utilized_through

normative procedures. (Triffinger and Poggio, 1972)
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Validit

The major problem in developing a creativity test is
selecting a criterion for establishing the validity of the tests,
Triffinger et al. (1971) report that difficulties in assessing
creativity are due to the absence of a widely accepted creativity
theory and the absence of an established criterion. In discussing
test validation, Ebel (1961) reveals disagreement among authori-
ties on the concept of validity. These three problems complicate
the selection of an adequate criterion for establishing the validity
of a creativity test.

According to Ebel (1961), mistrust in what a test appears
to measure leads the researcher to seek empirical and deductive
procedures for test validation. On this subject, he states:

« o » completely empirical validation is seldom

possible. Strictly speaking it is impossible in prin-
ciple. We cannot escape judgment regarding the choice
of a criterion, nor can we escape appearances (i.e.,
observations) in getting criterion data. To avoid an
infinite regress of criterion validations one must stop
somewhere and accept or proclaim an arbitrary definition
of the thing to be measured. What happens more often is
that we accept highly questionable criteria, obtain dis-
couragingly low correlations, and finally give the whole
thing up as a bad job (1961:643)

Trxff;nger and Poggzo (1972) descrlbe three general cate-
gor;es in which the validity of a test ~may be documented. These
categories are content validity, construct validity and criterion-

related validity.

Content validity. Content validity is the degree to which

the test covers a representative sample of the behaviors being

measured. Triffinger and Poggio (1972) raise several questions in
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examining content validity of creativity tests. For example:
What is an adequate definition of 'creativity'?
Is there one ‘'creativity' or 'many'?
How can studies which employ different measures be
compared? )
What constitutes an adequate operational definition
of 'creativity'? (1972:260)

Torrance (1966) reports that a person may behave creatively
in an infinite number of ways. Any attempt to develop a compre-
hensive battery of tests of creative thinking is absurd, since no
one knows the number or the range of test tasks necessary to acquire
"an adequate assessment of a person's potentialities for creative
behavior." (1966:23)

- Torrance is one of the few researchers who has tried.to
insure the content validity of his test batteries. He believes
that the test tasks in the Figural and Verbal Batteries, Forms A
and B, sample a wide range of abilities in-the universe of creative
behaviors. His work shows that consistent and deliberate efforts
were made to base the test stimuli, the test tasks and instruction
and §coring procedures on the best theory and research available.
(Torrance et al., 1964 and Torrance, 1966)‘ In the early stages of
the development of the fest batteries, Torrance and his associates
(1964) analyzéd the lives of eminent éréative people, the person-
ality attributes of creative people, the nature of creative per-
formances and the research on the functioning of the human mind.
These analyses enabled Torrance and his associates to define
creativity operationally and to construct test tasks and scbriﬁg'
procedures which‘asseés figural and Qérbgl c:eative thinkingi

abilities at various educational levels.
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Construct validity. Freeman (1962) defines construct

validity as "the extent to which the test items individually ‘and
collectively sample the range or class of activities or traits,
as defined by the mental process or the personality trait being
tested.”" (1962:94) Construct validity differs from content
validity in two ways. In construct validity each process or
trait being tested is not only analyzed and made explicit but
also characterizes the process or traits being measured.

Triffinger and Poggio (1972) describe three essential
steps in construct validation procedures:

First, on the basis of the theory upon which the

test has been developed, the researcher develops
hypotheses concerning the behavior of high and low
scorers. Then, data are gathered to test those
hypotheses. Third, the data collected provide evi-
dence for inferiring whether the theory is adequate.

If the theory fails to account for the actual evidence,
there is need for revision of the test, reformulation
of the theory, or rejection of the theory. (1972:257)

Iwo problems relating to acéuiring validity are definition
and criteria. Different definitions of creativity and criteria
fox éssessing preativify have led to difficulties in the formula-
tion of testable hypotheses. The utilization of widely differ-
ing tasks representing the assessment of different psychological
processes presents a major problem in developing a consistent
theoretical basis for interpretation of results among various
research studies. In the area of construct validity, Triffinger
and Poggio (1972) stress the need for an extensive theory on which

to base prediction and interpretations of creativity research

studies. The theory should include the definitions of creativity
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as well as appropriate criteria for assessing creativity and for
seLecting creativity measures.

Both Térrance~(1966) and Guilford (1967) have reported
construct validity procedures in their research studies. Torrance
reports a number of research studies employing a variety of meas-
ures comparing personality characteristics of high and low scorers
on the Torrance Tests of Creative Thinking. Some of these measures
were psychiatric interviews, Rorschack Ink Blots, attitude
inventories, life experience inventories, vocational inventories,
self-descriptive and adjective checklists. In any of the studies
which assess‘the creative thinking abilities of subjects ranging
from kindergarten children to classroom business teachers, the
high creative scorer showed personality characteristics and
behaviors which were quite different from those of individuals
with low creativity scores.

Guilford (1967) employed.a factor-anaiytic approach to
document the construct validity of his creativity tests. Using
the Structure-of-Intellect model, Guilford identified creative
thinking abilities in the categories of divergent-produétion,
transformation, convergent-production and evaluation. Thus he
has devised twenty-two tasks, each test assessing one factor (i.e.,
Plot Titles Zzievqg7 assesses originality; Figure Production
assesses semantic elaboration; Brick Uses assesses semantic
spontaneous flexibility).

éoldman (1964) reports that the'major differences between

Guilford's and Torrance's work is that "Guilford's tests are
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- designéed to identify or represent a single factor," wheieas
"Torrance . . . iﬁitiated more complex tests each of which could
be scored on seQeral factors." (1964:4) Torrance has emphasized
the processes of creative thinking rather than the products of
creative thinking.

Criterion-related validity. Studies using criterion-

related validity procedures may be divided into two kinds: con-
current or short term studies and predictive or long term studies.
In both kinds of studies, the researcher finds out the effective=
ness of a test in predicting an individual's behavior in specified
situations. (Triffinger and Poggio, 1972)
The major issue in criterion-related validity studies is
the selection of a criterion. At the 1959 Research Conference
on the Identification of Creative Scientific Talent, Stein (1959)
presentéd'six categories of criteria which have been used to pre-
dict creative ability:
1. Definition Criterion - Investigations of processes
or characteristics of individuals in "creative"
professions (i.e., art, dance, science).
2. Statistical Criterion - Employment of one or more
' tests to differentiate groups or individuals by
their deviation from a specific score.
3. Judgment Criterion - Utilization of ratings or
awards by individuals to evaluate the creativity

of individuals.

4. Products Criterion - Determination of creative
individuals by the number of products produced.

5. Ultimate Criterion - Critical examination of the
products and responses of individuals through
objective creativity criteria, (i.e., patents,
publications, ideas, new products, etc.). {McPherson,
19563 24-29) '
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6. Individualized Criterion - The assumption that
) potentiality for creativity is "a drive within

the organism which is manifested in self-

actualizing tendencies%. (Stein, 1959:179) -

With this criterion the individual recognizes

when he has achieved his goal and ulterior judg-

ments are unnecessary. (Maslow, 1959; Rogers,

1954)

Torrance (1966) uses a number of different criteria to
indicate the concurrent validity of the Torrance Tests of Creative
Thinking. These criteria are peer nominations, sales productivity
and educational achievement. Torrance recognizes that peer nomi-
nations and teacher nominations are possibly inappropriate criteria
for indicating'the concurrent validity of the tests. For the peer
nominations criterion, Torrance uses such questions as:

Who in your class talks the most?

If you cannot do something that you had planned, who

in your class is likely to come up with another plan

or idea? )

Who thinks of the most, wild, or fantastic ideas? (1966:42-43)

Torrance indicates that these simple questions provide "use-
ful insights concerning the‘validity of tests of creative thinking."
- (1966:42-43)

" In reference to the criticism that teacher nominations are
an_inappropriate criterion, Torrance points out that in special
progiams designed for creatively gifted children, the selection of
the participants is mainly made by teacher nominations. vTorrance
reports that "even such a skeptic as Vernon (1964) thinks that by
age '22 or so, good college tutors could give fairly good judg-

ments' of a student's creative potentialities." (1966:44)
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Torrance (1972) recently reported several predictive
validity studies. 1In a twelve-year predictive study, several
tasks from the Torrance Tests of Creative Thinking were admine
istered to high -school students. Follow-up studies (after seven
years éné twelve years) utilized questionnaires which requested
information concerning "the subjects' .marital status, number of
children, occupation; spouse's occupation, highest level of edu-
cation achievements, a description of most creative achievement,
and a statement of aspirations."™ (1972:246) In his conclusions,
Torrance (1972) makes the following statement:

Although the subjects of this l2-year predictive

validity study were fairly advantaged and most of them
had ample opportunities and freedom to develop their
creative abilities, the results do indicate that
creativity tests administered during the high school
years can predict real-life adult creative achievements.
(1972:250)

" Triffinger and Poggio (1971) point out a number of problems
concerning criterion-related validity studies. Esfablishing
appropriate criteria has been difficult because of the disagree-
ment.on such issues as. the meaning of novelty, the évaluatidn of
producfs, the détermination of process criteria and "the persistent
criticigm that 'creativity® may . . . be used better to describe a
rare quality or genius rather than a psychologically.distinct set
of individual difference variables." (1971:256)

Since creativity is a complex conétrgcf, Triffinger and

Poggio (1972) doubt that arbitrarily selected tests can predict.

a complex, multidimensional criterion of creative behavior. They
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- suggest broadening the selectioh of test tasks, and utilizing
multivariate statistical procedures in analyzing the results.

In summary, the underlying problems in validating the
assessment procedures of creative behavior have been concerned
with the formulation of a widely-accepted theory of creativity'
and an appropriate selection of a criterion to establish fhe
validity of the measuring devices. Apparently, many studies have
failed to define'creativity and they lack a theoretical base for
measuring creative behavior. Furthermore, many studies have failed
to investigate thoroughly various kinds of validity. One researcher,
Torrancé, has operationally defined creativity as a complex pro-
cess., His investigations of creative behavior, which have been
undertaken over a fourteen-year period, reflect his attempts to
analyze content, construct, concurrent and p;edictive validities
of thé Torrance Tests of éreative Thinking.

Although some researchers have criticized Torrance's work
(Ausubel, 1963; Thorndike, R. L., 1963; Kreuter and Kreuter, 1964;
Mueller, 1964; Vernon, 1964; Wallach and Kogan, 1965; Hoepfner,
1967), his thorough investigations far exceed the research efforts
of other researchers who have investigatéd the assessment of

creativity.

Reliability
According to Triffinger and Poggio (1972), reliability may
be established by one or all of several approaches: stability,

. comparability and internal inconsistency. ' The method for assessing

 stability is commonly referred to as a test-retest method.
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Triffinger and Poggio (1972) question whether the usual methods
for determining stability apply to the stability measures of
creativity. 1Is creativity a stable human characteristic? Since
creativity may be a multidimensional construct, would it be more
appropriate to refer to the stability of each component part of
the creativity measure? What is the appropriate interval for
acquiring test-retest reliability? How can the motivational levels
of subjects be controlled on test-retest reliabilities?

The second approach to reliability, comparability, involves
the administration of an alternate form of the test measure. For
example, the Torrance fests of Creative Thinking offer alternate
forms (Forms A and B) for both figural and verbal test measures.
Triffinger and Poggio (1972) think that the problem with alternate
test forms is verifying that both forms measure the same aptitudes.

The third approaéh to reliability, known as internal con-
sistency, assumes that the subject's performahce on one part of
the test will not differ gfeatly from his performance on other
parts of the test. Since.many creativity measures consist of
open-ended items rather than discreet items, such an approach may
be inappropriate for determining reliability. (Torrance, 1966)

' Torrance (1966) reports a fourth approach to analyzing
reliability of tests: inter- and intra-scorer reliability. In
?6rrance's training procedure a prospective scorer studies the
scoring manual and scores a set of four or five tests. ée next
compares his scores with those of an experienced scorer and dis-

'cusses the differences with the experienced scorer. Then the
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prospective scorer is given a set of twenty-five to forty com-
pleted tests to score. Coefficients of correlations are computed
between fhe scores of the experienced scorer and the inexperienced
scorer. Torrance (1966) reports that these correlafions are
generally above .90, and there are almost no differences in the
means. If intercorrelations are below .90 and sizable differences
in the means do appear, then the inexperienced scorer continues

his training.

Usability

Triffingef and Poggio (1972) point out several problems
relating to the usability of creativity tests. First, if the
conditions for administering the tests are not controlled, how
can the test scores be adequately interpreted? Factors such.as
working time, warm-up activities, test instructions, administration
procedures and testing environment need to be controlled, or the
variability in scores will be due to these uncontrolled factors
rather than to ipdividual differences.

o . A second problém relating to the usability of a test ig
the scoring procedure. When a scoring procedure employs sub-
jective processes, evidence of the agreement among the independent
scores should be indicated. Also training procedures in using the
sqoring téchniques should be provided, so that the iesearch can ¢
be replicated or the research results used effectively.

In reference to open-ended scoring measqrés, Triffinger
and Poggio (1972) recommend dgveloping moreAaccurate‘assessment

prqcedures for originality and improving the accvracy of scoring
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- procedures by utilizing the computer. Computer scoring of tests
has been employed in several studies. (Paulus and Renzulli, 1968;
Archambault, 1969; Greeﬁe, 1971)

A third broblem concerning usability is establishing
appropriate norms. If normative scoring procedures are used for
creativity measures, the research should identify the norm groups
and the representative test tasks. Such information allows for
reliable comparability of test results. Some researchers contend
that normative procedures are inappropriate for creative measures,
However, Triffinger and Poggio suggest that profiles (such as
those which Torrance and Guilford have developed) which indicate
inter-iﬁdividual variations in creative thinking may be more use-
ful than single composite scores. The major criticism that
Triffinger and Poggio present is that studies fail to indicate

the pbpulation group from which the norms were developed.

Summary

Major issues concerning the assessment of creativity relate
to the validity, reliability and usability of the assessment tools.
Validity is the degree to which the test measures what it purports
to measure. ﬁeliabilify is the degreé of consistency and stasility
within the test scores. Usability refers to the degree to which
the test can be administered, scored and utilizéd through normative
procedures.

Three approaches to.vali&ating a test are througﬁ content,

construct and criterion-related studies. The content approach

analyzes the degree to which' the behaviors being measured are.
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representative of the sample. The construct approach studies the
degree to which explicit processes or traits are measured indivi-l
dually and collectively by the test items to predict an individual's
behavior in a specified situation. Usually the last approach is
concerned with concurrent (short term) and predictive (long term)
studies.

Formulating a definition of creativity and the establish-
ment of adequate external criteria are the chief problems in
validating creativity measures. The absence of a widely accepted
theory of creativity, the lack of adequate operational definitions
of creativity, and the absence of an established creativity criterion
are the.major issues affecting all studies relating to content
validity, construct validity and criterion-related validity.

Three approaches to assessing the reliability of a test
.measufe are stability, comparability and internal consistency.

A test-retest reliabilify'method is used to assess stability.
Researchers have questioned the application of certain theoretical
and methodological postulates involved with determining the sta-
bility ;f most test scores as being applicable to the stability
measureslof'creativity; Since theoretiqal forpulations imply that
créativity.is not a stable human characteristic, the test-retest
method for determining stability of creativity measures may be
irrelevant. Identifying an appropriate interval for administering
the tests is anothef crucial issue in estimating the test-retest
reliability. Two additional issues_afé the motivatiqnal influénces

of the subjects between test administrations and the inability of
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creativity measures to sample the complete universe of creative
behaviors.

Comparability is a second approach to determining the
reliability of test measures. Usually this procedure involves
administering alternate forms of the test to the subjects. The
main issue concerning comparability is how to verify that alternate
forms of test items measure the same aptitudes as the measurement
tool.

A third approach, assessing internal consistency, involves
determining whether or not the subjects' scores on one part of a
test are similar to their performances on other parts of the test.
Determining the internal consistency of creativity measures through
traditional approaches is questionable, as many creativity test
items are open-ended items rather than discreet items.

A final issue which needs consideration in creativity
assessment is the usability'of the tool. Problems relating to
usability involve test administration, test scoring and norms.
Researchers indic#te that controlled conditions in admiﬁistering
the test items need to be assured; the development of new scoring
procedures need to be established; and the identification of the
poﬁulation.and specific testing conditions need to accompany

normative data.
SUMMARY OF THE REVIEW OF LITERATURE

The above review of literature reveals numerous philosophi-

cal and psychological theories of creativity none of which has been
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widely accepted. The psychological theories can be categorized

as process-orientation theories and product-orientation theories.
Process-orientation theories define creativity, describe the
dispositional traits characterizing the creative.person and analyze
the internal psychic forces influencing the creative individual,

Product-orientation theories present two approaches:
operational procedures for studying the processes of creativity
and the identification of behavioral functions which can be mani-
pulated and controlled in studying one aspect of creativity,
novelty of the product.

Other theories emphasize an eclectic.approach to the
examination of creativity. These theories stress the importance
of simultaneously analyzing the many influential aspects of.
creativity: the person, the process, the environment, the problém
and the product.

Some of the psycholégical theories have formulated
methodological approaches which include instrumenfs for assessing
aépebts of creafivity. Selected reviews listing the use of these
assessment instruments indicate a wide variety of procédures and
strong disagreement among researchers: using thése procedureé.
Examination of the various techniques verify the contradiction
relating to the assessment of creativit&. Sohg tools consist of
discrete test items, whereas other tool§ are complex tasks. Some
tools assess factors of divergent-prodﬁction thinking, whereas
other tools assess convergent-production thinking. Some tools

are employed in controlled testing situations, whereas other tools
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- are used in game-like conditions which emphasize unlimited time
intervals. ‘Some tools primarily assess the cognitive componepts
of creative thinking, whereas other tools attempt to interrelate
both cognitive and non-cognitive components. In spite of contra-
dictory viewpoints; some researchers have, through extensive
investigations, developed objective, quantitative procedures for
assessing creativity. These tools appear to have spund.theoreti-
cal rationales. They offer evidence of vaiidity by means of cone
tent, construct and criterion-related studies as well as evidence
of high reliability coefficients and of usability with normative
profile procedures.

| The review of the physical edpcation literature reveals a
growing concern for the unique individuality of a person's move-
ment in physical activities. This concern has contributed to a
number of studies which Have analyzed a phenomenon designated as
motor creativity. Some studies have philosophically explored the
theoretical sources of the creative process in relation to the
movement processés in physical activity. Other stﬁdies havé
develoéed assessment tools based upon specific aspects of pre-
viously accepted assessment procedures of creativity. Thesé studies
utilize thé tools to investigate the relationships of hotor
creativity to other dimensions such as intelligence, growth-factérs,
motor skills and sports proficiency, other creative thinking
abilities, mental health and self;concept attributes and physical
education experiences. The conglémeration of assessment procedures

used in these investigations does not offer supportive evidence for



77

- comparing the innumerable. kinds of variables. The various assess-
ment procedures have different theoretical rationales and different
normative procedureél' Yet it appears that some researchers have
arbitrarily seleécted tests based on dissimilar theories and using
different assessment procedures to investigate various inter=-
relationships of interests. A comparison of the results of these
studies is inconsequential, except that it does suggest a need for
further research in motér creativity.

The Wyrick Motor Creativity Test has been fhe major assesS=
ment tool in motor creativity studies. This test battery is based
upon Guilford's factor-analytic tests of creativity. The Wyrick
test ifems are discrete items which assess two divergent-production
factors: originality and fluency. Many of the studies using the
battery compare motor creativity with verbal and figural creativity.
These studies employ the Torrance Tests of Creative Thinking to
assess verbal and figural cteativity. Since the Wyrick test items
are discrete items and the Torrance test items are complex tasks
assessing four divergent-production factors, there is a possibility
that tﬂe data acquired with these tools are incomparable.
Researchers have stressed the importance of selecting asseésmenf
teéhniqueslwhich have consistent theoretical designs.

Presently, there are no motor creativity tests based upon
the rétionale of the Torrance Tests of Creative Thinking. The
Figural Forms of the Torrance Tests aie'suggestivé of ways in
which to develop motor creativity tasks_using diyeigent-thinking

factors as measurable variables. Data acquired with such a motor
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creativity test can be compared with other data acquired by tools

using similar theoretical rationales.
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CHAPTER III
THE MOTIOR CREATIVITY TEST

The construction of the motor creativity test presented

four problems:

l.

The construction of movement tasks based upon the
Torrancé Tests of Creative Thinking, Figural Form.
The presentation of the movement tasks to a small
sample of college women for exploratory purposes.
The selection of three movement tasks for the motor
creativity test.

The construction of a scoring system for assessing
the subjects' movement performances on these tasks.

For the purpose of solving these problems creativity was

defined operationally as a complex process whereby a person senses

a problem, identifies the difficulty, searches for a solution,

reinterprets the solution and produces a new product. More

specifically, motor creativity was defined as a person's ability

to invent novel ways of moving in relation to his environment

by reorganizing old movement patterns into novel movement pat-

terns.

This definitioh served as a basis for the construct

validation of the movement tasks in the motor creativity test.
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CONSTRUCTION OF THE MOVEMENT TASKS

Twelve movemenf tasks were designed for exploring the
assessment of motor creativity.. The objectives of the taskswere:
(1) to encourags the subject to use gross movement patterns; (2) to
arouse within the subject the desire to organize new movement pat-
terns in relation to a stimulato:; ané (3) to stimulate the sub-
ject to move in diverse and novel ways.

Three different kinds of activities were embedded in the
movement tasks. Group I tasks consist of activities which enable
the individual to warm-up ﬁoving creatively. These tasks - Move
to Sounds, Move with Ball, Move with Hoop and Move ﬁith Rope (see
Appendix B, page 275).allow the subject a great amount of open-
ness and freedom to explore new ways of moving the body in space
. with one stimulator. The sﬁbject was encouraged to move using
different body parts, to move in ways which ns one else will move
and to move in as many different ways as possible. These movement
tasks appear to be analogous with the plcture construction activity
in the -Torrance Tests of Creative Thinking. (Torrance, 1970)

Gronp II tasks conszst of activities which enable the sub-
ject'to move freely in relation to several stimulators. These
tasks placed a slight limitation on the individual's exploratory
movement by demanding some organization in her movement responses
with each different stimulator.

Group II tasks were designed to be analogsus with the

incomplete figures activity of the Torrance Tests of Creative
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Thinking, Figural Form.:@ (Torrance, 1970) This activity provides
experience whereby the subject controls tension and delays grati-
fication of the impulse for closure. It appears that the Group 11
tasks accomplish this objective in several ways. 7Two tasks,
Obstacle Course and Boxes (see Appendix B, page 275), use a number
of familiar objects as stimulators. The subject is told to select
any of the objects with which to move, to move the objects in as
many different ways as possible and to move in ways which no one
else will move. In these tasks the subject had to overcome the
desire to move the object and her body‘in familiar movement pat-
terns.. In thé other two tasks, See and Move (Objects) and See
and Move (Subjects) (see Appendix B, page 275), the subject views
a film which presents various stimuli having incomplete movement
patterns. The subject is told to complete the various movement
patterns using different body parts, to move in as many diffgrent
ways as possible and to move in ways in which no one else will
move, These kinds of directions encourage the subject to use
unfamiliar movement patterns.

Group III tasks consist of activities which limit the sub-
jectt's freedom to move creatively by exposing her to a repeated
traditional stimulator. In these tasks, Hoops and Lines, Ropes,
Hoops and Beams (see Appendix B, page 275), the subject is repeatedly
exposed to the same stimulator and encouraged to destroy old pat-
terns and to create new ones. These tasks appear to be analogous

with the repeated figures activity in the Torrance Tests of Creative



Thinking, Figural Form. (Torrance, 1970) This activity requires

the subject to make multiple associations to a single stimulus.

EXPLORATORY STUDIES ON THE MOVEMENT TASKS

During the fall term of 1972, two exploratory studies were
conducted with the freshman women students majoring in physical
education at the University of Oregon. The purpose of Exploratory
Study I was to investigate the time limits of the tasks.

Six tasks of varying time limits were presented to four
subjects. Two tasks were randomly selected from each group of four
tasks by a task drawing process. These tasks, which are designated

by an asterick, were selected from the following task groups:

Group I Tasks Group II Tasks Group III Tasks
Move to Sounds#* Obstacle Course* Hoops and Lines#*
Move with Ball See and Move Ropes*
Move with Hoop (Objects) Hoops
Move with Rope¥* See and Move ‘Beams
(Subjects)
Boxes¥*

Variations in time limit for each task were one minute,
two minutes, three minutes and four minutes. Four subjects were
assigned a letter and through random rotation of these letters,
which was accomplished by a drawing process, each subject was

randomly exposed to the various tasks. For example:

82
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First Task Selection

Move with Rope Boxes. Ropes )
Minutes Subjects Minutes Subijects Minutes Subjects
One A One B One C
Two B Two A Two D
Three C Three D Three A
Four D Four C Four . B
Second Task Selection
Move to Sounds Obstacle Course Hoops and Lines
Minutes Subjects Minutes = Subjects Minutes Subjects
One D One C One A
Two C Two . D Two B
Three B Three A Three C
Four A Four B Four - D

At the completion of each task performénce the subject was
given an opinionnaire (seé Appendix D 293). Each subject was
requested to state her preferénces on the time limit for each
task. An analysis of the subjects!' responses, as revealed in
‘Table 1, page 84, enabled the investigator to prescribe time limits
for the task performances in Exploratory Study II. Three-minute
tihé;intgrvals were assigned Group I and Group II fasks and a
one-minﬁte time interval was assigned the Group III tasks.

Sevgral purposes were proposgd for'Bxp;ératory Study II.
The firsf pﬁrﬁdse was to acquire videotape recordings on the move-
ment. tasks in order to answer the follbwing questions:
1. Are these tasks feasible items for measuring
mofor creativity as defined in this study?

2. Do the tasks stimulate the Subject to resﬁond?



TABLE 1

SUBJECT PREFERENCES FOR TIME LIMITS ON TASK
PERFORMANCES IN EXPLORATORY STUDY I (N=4)

Tasks

Minutes

y | 1] 1% |2 | 2 |3 | 3% | 4 | 4

Indefinite

- Group I
Move to Sounds

- -Move with Rope

Group II
Obstacle Course

Boxes

Group 11X
" Ropes

:.Hoopé and Lines

v8
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3. Do the tasks stimulate a variety of responses
frém the subjects?

4, Do the tasks allow the subjects to respond freely?

5. Do the tasks enable the subjects to organize new
ways of moving?

6. Do the tasks encourage some subjects to delay

performing traditional movement patterns and to

perform unique and novel movement patterns?

A second purpose of Exploratory Study II was to determine
the feasibility of videotaping and evaluating the simultaneous
performances of several subjects. A third purpose was to investi-
gate a subject's ability to perform the tasks alone and with other
persons.

Twelve subjects were randomly assigned to three groups:
A, B, and C. Three subjects in each group were randomly selected
to perform one task alone. Then each subject was exposed to three
additional tasks. 1In these situations, the subjects performed the
tasks with others in groups varying from one to three persohs.
For example, Subject Ope in Group A was presented two Group I
tasks, one Group II task and one Group III task. ‘The other
members in Group A also performed some of the same tasks with
Subject One.

The tasks were presented to the three groups of subjects

in the following order:



Group I Tasks

Move with Hoop
Move to Sounds
Move with Ball
Move with Rope

Group II Tasks

See and Move
(Objects)

Boxes

See and Move
(Subjects)

Obstacle Course

Group ITI Tasks

Hoops and Lines
Beams
Ropes
Hoops
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Subject One, Group A

Subject One and Two, Group B

Subjects One, Two and Three, Group C

Subjects One, Two, Three, and Four,
Group A '

- Subject One, Group B

Subjects One and Two, Groﬁp A
Subjects One, Two, and Three, Group B

Subject One, Two, Three and Four,
Group C

Subject One, Group C

Subjects One and Two, Group C

Subjects One, Two and Three, Group A

Subjects One, Two, Three and Four,
Group B :

At the completion of each task the subject responded to an

opinionnaire (see Appendix D, page 293) which requested information

pertaining to the challenge of the task, the time limit of the

task and whether she preferred to perform the task alone or with

others. Table 2, page 87, summarizes the subjectst opihions on

the time limits for each task.

The results of B*ploratory Studies I and II indicated that

the assigned time limits of three minutes for the Group I and

Group II tasks and one minute for the Group III tasks were appro=-

priate. Apparehtly the subjects preferred to respond to Group I

and Group II'tasks for a longer period of time than for Group III



" TABLE 2

SUBJECT PREFERENCES FOR TIME LIMITS ON TASK
PERFORMANCES IN EXPLORATORY STUDY II (N=4)

;Zbout ten seconds per sequence.

Minutes
" Tasks N B L 1 | 2 | 2% | 3 3 4 Indef-
. . inite
Group I
'~ Move.with Rope (4) 1 1
Move with Hoop (1) 1
Move to Sounds (2) 1 1
- Move with Ball (3) 1 1
Group II -
Obstacle Course (4) 1l 1
See and Move (1) .
(Objects)
~ See and Move (3) 3
(Subjects) :
. Boxes ' (2) 1
Group III A
Hoops and Lines (1) 1
Beams (2) 2
Ropes (3) 1 1 1
‘Hoops (4) ‘4 -

L8
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tasks because the Group I tasks.placed less limitation upon them
and because the change of stimulators in the Group II activities
made the tasks more interesting. The stimulators in Group III .
tasks were repeated stimuli. Each Group III task calls for a type
of response in which some subjects can be very creative. Such
performers must be able to continually destroy old patterns of
moving in order to overcome boredom and dissatisfaction with the
problem.
In Exploratory Study II, the subjects were asked about

their preferences in performing the task, for example: alone;
with one other; with two others; with three others; and with a
specified number. Answers ranged from alone to "a whole bunch."
Table 3, page 89, summarizes these regpoﬁse§. Alfhough the data
relating to preferences in performing the tasks with othérsléug-
gest fhat the subjects prefer-to perform the task with‘at least
oné ofher person, the television camera was unable to follow more
than one subject in the performance. It also appeared that some
subjeéts relied upon the performénces of other subﬁects in creating
novel ﬁovement patterns. On the basis of this information, the
subjects in the final study were tested.ihdividually.

' Anotﬁer intéresting facet in both exploratory studies is
the subject's opinions with respect to their performances of the
-task. The subjects responded to four questions: Was the task
fun to;do? Why? Was the t#sk challenging to do? Why? The :

responses to these questions are summarized in Appendix D, page 293,



TABLE 3

PREFERENCE FOR TASK PERFORMANCE

WITH OTHERS
How would you prefer . Number of Times
to perform this Preference
task? . was Selected
Alone 6
With one other. 4
With two others 4
With three others 4
With four or more 7
"Doesn't matter” 2
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The Group I and Group II tasks appeared to be more challenging
and more fun to do than the Group III tasks. These responses
indicate that the Group III tasks are of a different construct
and that for some subjects, creating with a repeated stimulus was
ver& difficult. All of the tasks received favorable comments on
the challenge of the activity, the fun of the activity and the
difficulty of creating new ways of moving with the stimulators.
The videotape performances of the subjects in both studies

were analyzed, described and recorded on an audiotape. Only the
twelve tasks in Exploratory Study II were transcribed on paper
and evaluated 'in terms of creativity va;iabies: fluency,
originélity, flexibility and elaboration.

| .At this early stage of the study, the investigator had
nét developed an adequate scoring system. The exploratory studies
provided information which contributed to the. improvement of the
écoring system. Through.the evaluation of the movement responses
of the subjects in Exploratory Study II, the investigator was
able’ to identify the characteristics of a movement iesponse; to
classify various kinds of actibps for assessing the flexibility
variable; and to qbserve various characteristics thch relate to

the assessment of elaboration.
SELECTION OF THREE MOVEMENT TASKS

During the winter term of 1972, a pilot study was conducted
to acquire movement performance data on five subjects for each of

the twelve movement tasks. The purposes for conducting the pilot
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study were to select three movement tasks for measuring motor
creativity and to obtain a videotape recording to be used in train-
ing judges to evaluate movement performances.

Twelve women students in the professional physical édu-
cation program at the University of Oregon volunteered to be |
subjects for the pilot study. This group included five freshmen,
two sophomores, four juniors and one senior. To obtain these sub-
jects, the investigator visited the professional physical education
activity classes and gave the students an information sheet (see
Appendix A, page 271) telling them about the purpose of the stddy,
the proceduies of the study and the treatment of the data.
Voluntéers were given consent forms (see.Appendix A, page 272) and
told to report to the testing area at an assigned time.

During the testing session a subject responded to thé
movement task alone. A two- to fifteen-minute iest period was
given between the performance of each task, at which time the sub-
ject waited in the hallway adjacent to the testing area. After
completiﬁg the testing session, the subject was given the option
of viewing her performance on the television monitor. All sub-
‘jects wore leotards, tights and no shoes.

| The movement ‘responses of the five subjectsin each move-
ment task were verbally described on an audiotape and transcribed
to paper. These written descriptions were analyzed and evaluated
iﬂ terms of the creativity Qariables of fluency, originélity; |

flexibility and elaboration.
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This evaluation process enabléd'the researcher to finalize
the construc¢tion of the scoring system. Sub-categories were devised
for the flexibiiity variable. The scoring procedures for the
originality variable were further dévelqped and refined. The pro-
cedures for using the scoring system were revised. Rather than‘
view the tape continuously and verbally describe the movements on
audiotape, the researcher decided to view the tape in twenty-second
intervals and record the written descriptions on the evaluation
worksheet (see Appendix C, page 283) after each interval. This
new procedure appeared to be more consistent and workable than‘
previous prbcedqres.

| In selecting the three movement tasks for the motor
creativity test, the researcher subjected the data on the twelve
tasks to the following criteria:

1. Does the task evoke different abilities in solving
problems, such as the ability to destroy tra&itioﬁal
movement responses; the abilify to re-combine old move=
mént pattefns; and the ability to invent neﬁ movement
patterns?

2. Does the task time limit enable the subject to become
invoived with the envirénmental'stimuli? 

3. Are the movement responses in the task sufficiently»
recognizable for evaluatioh purposes?

4. Does the data for fhe task indicate that subjects
generate‘innumerable and various respbnses in the

fluency and flexibility catégdries?
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5. To serve as a basis for construct validity, can the
movement performances be evaluated in terms of the

four variables of creativity as defined in this study

(fluency, originality, flexibility and elaboration)?

6. Does the task endanger the physical health of the
subject?
7. Is the administration of the task too time-

consuming?

The researcher used a rating scale to evaluate each move-
ment task on its capability to meet each criterion. Each movement
task was given three points for a high rating, two points for a
medium rating, or one point for a low rating. Table 4, page 94,
summarizes these ratings.

Move to Sounds appeared to be the most valid task in Gfoup.
I. The movement responses in Move with Hoop, Move with Rope and
Move with Ball were difficult to identify because the scorer had
to observe not only the movement responses of the subject's body
but also the movement responses the subject performed with the
object. The Move with Ball task rated low on ability to generate
" performances with high fluency and flexibility characteristics.
Apparently many subjects succumbed to the traditional ways of
handling the ball, The absence of an external object in the Move
to Sounds task enabled this task to acquire a high rating on the
fifth criterion: the abilityvto which the task performances can

be evaluated in terms of the four variables of creativity.
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See and Move (Subjects) appeared to be the most valid task
in Group II. #or Obstacle Course and Boxes, time limits were too
long and the movement responses were difficult to identify. The
filmed objects in See and Move (Objects) were so similar that this
task failed to generate performances that rated high on fluency
and flexibility characteristics. Obstacle Course had a low rat-
ing and See and Move (Subjects) had a medium rating on the safety
characteristics because the stimulators in these tasks endangered
the physical health of unskilled subjects. The time consumed in
setting up the Obstacle Course for each subject made this task
rate low in administrative ability. See and Move (Subjects) move=-
ment performances rated high on the ability to be evaluated on the
four variables of creativity. It was difficult to evaluate the
movement performances of the other tasks on these variables.

Hoops and Lines was the most valid task in Group III. The
time limit for Ropes was too short whereas the time 1limit for Hoops
was too long. The movement responses were difficult to identify in
Ropes, Hoops and Beams. Hoops and Lines rated high on ability
to generate movement performances with fluency and flexibility
characterisfics whereag Beams rated medium and Ropes rated low.
Beams and Ropes failed to rate high on safety characteristics
because the stimulators endangered the physical health of unskilled
subjects. Beams rated low and Ropes rated medium on administrative
abilityvbecause the equipment had to be set up for each subject.
Although none of the Group III tasks rated high on the ability to

generate movement performances which were easy to evaluate, the
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medium réting of Hoops and Lines was higher than the ratings of
the other task§.

Tﬁe three selected tasks, Move to Sounds, See and Move
(Subjects) and Hoops and Lines represent tasks with sixteen high
ratings and five medium ratings out of a possible twenty-one rat-
ings on the seven criteria. The construction of thesé tasks
differed so that the motor creativity test consists of three
different kinds of activities: a warm-up task, an incomplete

movement patterns task and a repeated stimulus task.
CONSTRUCTION OF THE SCORING SYSTEM

The major objective in developing the scoring system was
to provide a‘system in which the'movement ﬁerformances of the sube
ject could be anaiyzed. The variables of fluency, originality,
flexibility and elaboration used in the Torrance Tests of Creative
Thinking (Torrance, 1970)'were adopted for use in this scoring

systen.

Fluencx

Fluency, as defined in this study, is the numbexr of diffei-
ent response§ which occur within the activity and relate to the
activity. A respénse is identified by its beginning and ending in
a movement pattern which represents a movement idea. Pauses,‘changés
in direction or a total change in movement pattern indicate a new
movement idea or response. For example, in two twenty-sécond

observation periods, one subject pérformed the following four

responses:



1. Lifting and lowering the arms and wiggling thé
fingers.

2, Alternafe lifting of bent arms, walking backe
wards and circling the arms.

3. Walking foiward with bent knees and lowering
the arms.

4. Standing in place, circling and twisting the
trunk, circling bent arms while bending the
knees and hips.
These four responses are identified by changes in

direction and changes in movement pattern.

Originality

Originality, as defined in this study, is the uniqueness
and novelty of the responses occurring within an activity; A
point system is used to evaluate each responsé for its unique-
ness and originality. This system utilizes the percentage value
of egch action in the response and the various combinations of
actions ih the response.

The scorer follows several steps to assess originality.

97

First, she tallies all the actions used in all of the responses

for the total group of subjects. Secondly;'the scorer uses the
formula EYS to find the percentage value <.>f each action in
relation to the total number of responses. - X is the number of
times the action is used in the responses for the total group of

~subjects, and Y is the total number of responses including the
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~repetitions. Thirdly, the écorer evaluates each response for its
uniéue actions and its various combinations of actions by assigne
ing the appropriate points to each response: three points for
each different action in a response having a percentage value of
less than 2 percent; two points for each different action in A
response having a percentage value between 2 percent and 4.9 per=-
cent; and one point for each different action in a response having
a percentage value between 5 percent and 10.9 percent. if an
action with a percentage value of one or more points occurs more
than once in a response, the response receives the percentage
value points of only one of those actions. For example, a sub=-
jecf makes the following response in the Move to Sounds task:

Turn in place, run, lower trunk, roll over sideways, rise,

turn in place, run, lower trunk and roll over sideways.

In the Move to Sounds task rolling is a unique action with

a percentage value of two points. However, this response receives
two points rather than four points because one roll is a.repeated
action within the response.

.In addition to earning percentage value points, a subject
may receive bonus originality points by using five or more differ-
ent actions in a given response. The subject scores one point
for each response using five different actions, two points for
each response using six different actions. and three points for
each response using seven of.more different actions. In the pre-

viously given example the subject has performed five different
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actions (underlined) with the response; therefore, she earns one
bonus originality point for that response.

In summary, the subject receives three originality points
for the previously described response in the Move to Sounds task.
Two points are awarded for the unique action of rolling and one
point is given as a bonus originality point for the five different

actions performed in the response.

Flexibility

Flexibility, as defined in this study, is the variety of
responses, representing different strategies, principles and
approaches used to solve the problem in the activity. In analyz=-
ing creative movement, flexibility describes the different kinds
of actions which the subject employs in the movement performances
" with the stimulator. These actions are classified as locomotor
movements, non-locomotor movements and manipulative movements.
Each category is divided into sub-=categories. The locombtor
movepent category includes twelve acfion sub=-categories. Ihe
non=locomotor movement category includes twenty-three action sub-
éategories and the manipuiative movement category includes fifteen
action sub-d#tegories.

The scorer assésses flexibility by checking the appro-
priate sub-category when the subject uses an action in solving
the movemént'taskf Almost all actiéns.which the subject uses can
be desqribed by the sub-cétegories. If the scorer observes an

"action for which there is no classification, then a new
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sub=-category is created and labelled. Each category and sub-
category employed in this study are defined in Appencix C,

page 283.

Elaboration

Elaboration, as defined in this study, is the detail of
each movement response. These details include the use of body
parts, the use of floor space, the changes in level -and the
changes in tempo.. Eacﬁ time the subject uses a different body
part in the movement, the scorer records the body part used. The
body part may be used as a supporting base or as a portion of the
base{ it may be used to initiate the action in the response; and
it may be used as a result of the total movement response. For
example, lowering the trunk to a tuck position near the floor
involves bending the knees and hips And curling the trunk so the
scorex checks knées, hips and trunk. Since there are only Sixe
teen body part sub-categories, the subject's maximum score is
sixteen points in this category.

' - In the second eiaboration category, use of floor space,
the scorer checks on a facsimi1e of the testing area, the various
floor areas in which the subjecf-moves.l An area is checked only
once, even though the subject moves in and out of the area several
times. Since there are only nine floor aréas, the subject's maxi-
mum score on the use of flooxr space is nine points.

For the third elaboration category, changes in level, the '

scorer records one point each time the subject executes a change
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in level from high to low, low to medium, medium ta high, and so
forth. The subject's head is used as a reference point.for Jjudge
ing whether she has made a significant change in level. When the
head lowers from a medium position (erect standing position) to a
low position (tuck position near the floor), the scorer records

one point in the level change category. If a response involves
lowering and raising the head concurrently, then on}y one point is
recorded, If the head is lowered, followed by one or more responses
and then raised to a high position, the subject receives two points
in the category. The subject's feet are used as reference points
when the subject is jumping or moving from the floor to a high
positién above the floor. The scorer records one point for each
lift from the floor when the feet appear to.be twelve inches off
the floor.

In the fourth elaboration category, changes in tempo, the
scorer records one point each time the subject increases or
decreases the rate of the total movement, Changes in tempo may
_be noted between responses as well as within each response. On
each o;casion the scorer records one point in this category. Both
the tempo change and level change categories are open-ended sincé

there are no maximum limits pPlaced upon the performance.

Scoring Procedures

" The procedures for using the scoring system were standard-
ized. The videotape recording of the movement task is played in

twenty~second observation intervals. During each observation
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. period, the scorer observes the gross movement patterns of the
'subject. The recorder is stopped and the scorer‘briefly describes
the observed responses in the responses column on the Evgluation

Worksheet (see Appendix C, page 283), Repeated responses ére
noted b§ a tally mark following the brief description of the sub-
ject's. response.. The scorer checks. the actions which the subject
uses in the flexibility. column and checks the body'parts which
the subject uses in the elaboration column. The actions and Sody
parts are checked only once because repetitions Qf these sub-
categories are of no value in the assessment of flexibility and
elaboratioﬂ; If actions or body parts‘which the subject uses are
not ligted on the Worksheet, the scorer writes these new sub-
categories in the appropriate areas and recbrds'them. At the
scorer's request, this twenty-second observation period on tﬁe
videoﬁape recording may be repeated. After all responses have
beent described and all of the different actions and body parts
checked for fhis observation inteival, the videotape recording
is played for another twenty=second observation period.
After'obserying and recording the movement responses
which the subject has performed in the task, the scorer rewinds
tﬁe videotape recording for a second playing session. In this
session the tape runs.contibuously as the~s¢orer observes and
records by tally marks.iﬁ the féllowing sub;categories of
' elaboration: changes in level, changes in tempo and use of

floor space,
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The scorer assesses.fluency by evaluating the description
of the movement -responses. Each response which is different and
relevant is noted by a tally mark in the fluency column. -

'The scﬁrer assesses originality by recording all of the
described actions, including repetitions, in the responses on
the Originality Workshieet (see Appendix C, page 583). AlYl actions
are totalled and the percentage value of each actior is deter-
mined. The scorer determines the total points for eacﬁ unique
.action which the subject performs in the movement task. As the
scorer evaiuates each reéponse, she circles the unique actions
in the response and records the unique action points in the
originality column. Then the scorer underlines all actions,
except the repeated actions, in each response. The scorer counts
the number of different actions in the response, determines the
;ppropriate bonus point value for the response and records and
circles'this value in the originality column. |

All tallies, checks and numbers are summarized and
reco;ded in the scofe area in the upper right-hand corner of the
Worksheet. The Evaluation Worksheet in.Appendix C, page 283,

is an example of the scoring procedure.
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CHAPTER IV
PROCEDURES

In conducting this study a motor creativity test was
constructed and administered. Data from the test administration

were utilized to evaluate the test as to objectivity and relia-

bility.

CONSTRUCTION OF THE MOTOR CREATIVITY TEST

[
- As indicated in Chapter III, twelve movement tasks were

designed for explofatory purposes. Two exploratory studies were
conducted in which the investigator studied time limits for the
tasks; the feasibility of the tasks as measures of motor
creativity; the prpcedures for acquiring and evaluating the move-
ment performances; and the subjects! task performance preferences.
A pi}ot study was conducted in which movement performance data
were obtained on videotape recordings for two purposes: (1) to
select three movement tasks for the motor creativity test; and
(2) to train'¥he judgés in‘ﬁtilizing a §¢oring system foi evalu-
ating the performances of the tasks set by the motor creativity
test. The subjects for these studies were students in the pro-

- fessional physical education program at the University of Oregon.
The'subsects' moveﬁent performances in the bilof study were

analyzed and the movement tasks were.subjecfed to a rating scale



105

of seven c;iteria: construct characteristics; time limit
characteristics; movement response characteristics; fluency and
flexibility characteristics; evaluation ability; safety charac-
teristics; and administrative ability. The three tasks selected
for inclusion in the motor creativity test were Move to Soundé,
See and Move (Subjects) and Hoops and Lines. These tasks are
described in Appendix B, pages 276-280.

The final problem in constructing the motor creativity
test was to develop a scoring system., The purpose of this
system was to enable scorers to analyze, describe and evaluate
the subjects' movement performances on the motor creativity test.
Thé four variables used in the Torrance Test of Creative Think-
ing (Torrance, 1970) were adopted as variables for this scoring
system. Fluency was measured by the number of different and
relevant movement responsés. Originality was determined by the
uniqueness of actions based upon percentage values which were
related to the total number of actions and responses performed,
The originality score also reflected the combinations of acfions
in the response. Flexibility was evaluated by the number of
different actions performed. .Elaboration described the amount
of detail performed in the movement. In order to maintain con-
sistency in scoring the subjects! movement performances, prb-

cedures for using the system were developed.
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ADMINISTRATION OF THE MOTOR CREATIVITY TEST

Three movement tasks purporting to measure motor creativity
were administered to twenty-five college women. Their movement
perforggnces were recorded on videotape. .Three judges were selected
.and trained to analyze, describe and evaluate the movement per-

formances on the videotape recordings.

Selection of the Subjects
The subjects were twenty-five women students enrolled in

" the service course program in tﬁe Departhent of Physical.Educétion
for Women at the University of Oregon during the spring term of
1972. Five éubjects were randomly selected from each class roster
of twenty-five randomly selected courses. These courses invoived
such activities as swimming, life saving, skin diving, canoeing,
'bowling,_archery, golf, badminton, horseback riding, jogging, con-
ditioﬁing, exercise and pbsture, karate, ballet; bicycle touring,
ski touring, mountain hiking and softﬁall.

After constructing a list of possible candidates for the
study,.the researchér contacted eéch~person prior to the initial
testing session. _Eacﬁ potenfi&l subject was given an information
sheet (see Aﬁpendix A, page 273) which related the nature of the
study. If she consented to be a sﬁbject for the study, she signed
.a consent form (see Appendix A, page 274) and hef.testipg houis
‘'were arranged. If ;hé refused toAbe a subject,.the résearcher_
contacted the next candidate Qho had been randomly'selected-in

T

‘the same class.
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Presentation of the Motor Creativity Test

Three movement tasks - Move to Sounds, See and Move (Sub-
jects) and Hoops and Lines - were presented to each subject four
times within a two-week period. 'The testing sessions were designed
so that one-day intervals occurred betwegn the first apd second
testing sessions and befween the third and fourth testing sessions.
A four-day interval occurred between the second and third testing
sessions, Fo: example, Subject One reported to the testing area
on Monday and Wednesday of the first week and on Monday and
‘Wednesday of the second week. Occasionally, a subject was unable
to make the testing sessions. Rather than eliminate the subject
from tﬁe study, the researcher arranged new testing hours for her.

Each subject was assigned a specifié time in the evening
to report to the testing area. The subject wore a leotard,,fights
and no shoes. Upon her arrival at the testing area, the subject
wasbgiven instructions for each movement task. She performed the
movement tasks alone. A two-minute rest périod was given between
each: task presentation.

. The first testing session wa§ a pre-te;ting experience to
familiarize the subject witﬁ'the videotape equipment, the move-
mehf taSks'aﬁd the administrative personnel. The purposes of this
session were to help diséipate the uncomfortable feelings subjects
.experience in performing the tasks and tobencourage them to explore
‘their creative potential. Only for‘this séséion were the mbve-
ment tasks presented in the fﬁllowing order: Hoops and'Lines,‘See

"~ and Move (Subjects) and Move to Sounds. After ﬁerfdrming the tasks,
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the subject was allowed to view her performance on the television
monitor. These movement performance data were not used for assess-
ment purposes. .At the second, third and fourth testing sessions
the movement tasks were presented in a different order: Move to
Sounds,’ See and Move (Subjects) and Hoops and Lines.

All of the movement performances were recorded on an Ampex
one~inch videotape. A Bell and Howell television camera, Model
2962, and an Ampex videotape recorder, Model VR-5106, ﬁere operated
. by two persone who had experience in taping movement performances.
‘The researcher gave the instructions for each task, operated a
Wollensack audiotape recorder for the Move to Sounds task and a
Kodak Super 8mm movie projector for the See and Move (Subjects)
task. The judges observed the movement performances on a Setchell
Carlson Monochrome television monitor, Model 6M901. |

fhe equipment was set up in the same area before each test-
ing area. Figure 1, page 109, shows the placement of all equip-
ment in a gymnasium of 50 feet by 80 feet. Foxr the See and Move
(Subjects) task the movie scfeen was placed in an equipment closet
and the.projecter was placed on a table which was five feet from
the screeﬁ. The gqors.to the closet helped to darken the area so
that the filﬁ sequences were easily seen by the. subjects.

The researcher used a two-inch gray fabric tape for the
two lines in the Hoops and Lines task. Figure 1, page 109, shows
the approximate positions of the liﬁes during the fouretestihg
sessions. This tape was not femoved from the floor during the

.testing sessions. Before each presentation of the Hoops and Lines
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task, three hula hoops were placed between the lines and ten feet

apart (see Hoops and Lines illustration in Appendix B, page 280..

Assessment of the Motor Creativity Test

.Three judges were selected to assess the movement responses
‘on the motor creativity test. Two of the judges were former physi=-
cal education instructors who had extensive experience in teaching
gymnastics and fundamentals of movement and in judging gymnastics
events at the'collegé level. The researcher was the third judge..

Training sessions. The movement performance data obtained
during the pilot study were used to train the three judges to use
the scoriﬁg system for analyzing, describing and evaluating the
movement responses. At the first training sessions, the judges were
given written material on the assessmeﬁt of the motor creativity _
"test, definitions of terms relating to motor creativity, descriptions
~and inStructions of the movement tasks, evaluation procedures of the
movement responses, definitions of the flexibility categ&ries and
sub-qategories and the various evaluation worksﬁeets. All of this
material was reviewed with the judges and they were instrﬁcted to
frequently review the definition§ of the flexibility categories
and sub-categéries..

In learning how to use the scoring system, the judges
observed and evaluated the movement performances of five subjects
 on three movement tasks: Move with Hoop, Move with Rope and See
and Move (Objects). " After evaluating the movement performaqces,

of each task, the judges discussed and. compared.the results of
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their evaluations. When the judges appeared to show adeptness
in using the scoring system, the pilot study data on the Move to
Sounds, See and Move (Subjects) and Hoops and Lines tasks were
presented twice to the judges foi evaluation.

"Two judges had fifteen training sessions and one judge
‘had thirteen training“sessions-“-Ihesemsessinns;gwhich amounted.
to a total of one hundred hours, enabled each judge to observe
and evaluate forty-five movement performances.

Evaluation of the motor creativity test performance. Three

‘judges twice evaluated the movement performances of tﬁe-subjects'
second testing session on the Move to Sounds, See and Move (Sub-
jects)' aﬁd Hoops and Lines tasks.

One judge, the researcher, evaluated the movement per-
formances of the third and fourth testing.sessions. The resﬁlts
of the observations of the third and fourth testing sessions were
‘ COmbined with the results of the evaluations of the second testing
session to give scores for each subject on the following combinations
of tasks:

1. ‘Move to Sounds III (six minutes)
2. Move to Sounds IV (nine minutes)
3. See énd Move III (four minute;)
4. . See and Move IV (six minutes)

5. Hoops and Lines III (tﬁo minutes)

6. Hoops and Lines IV (three minutes)
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TREATMENT OF DATA

In both. the fraining session evaluations and the motor
creativity test evaluations, the:judges ascertained quantitative
scorés for sixty-three variables. .ihe five dimensional variables
were fluency, originality, flexibility, elaboration and motor
creativity, a summatiom of*all variables: THE*éther-fifty—eight'
variables included three flexibility categéries, fifty-one
flexibility sub-categories and four elaboration categories..

The first step in the treatment of the data was to deter-
mine the jﬁdges' ability to use the scoring system in evaluating
fifteen movément performances observed in the training sessions.
The raw data obtained from the two evaluation sessions for the_
three judges which were treated included scores Qn twelve.va:i-
ables: fluency, originality, flexibility, locomotor movements,
non-locomofof movements, manipulative movements, elaboration,
ﬁody paété, fioor space, level cﬁanges, tempo changes and motor.
creativity. Objectivity and reliability correlation coefficients
were:determined for the judges' evaluations of each variable. 1In
addition, interjudge and intrajudge percentage agreements were
determined for the judges' evaluation of each variable.

The second step in the treatment of the data was to
ascertain the judées' ability to use the scoring system>on the
‘movement performances of twenty-fivé subjects to whom the motor
creativity test had been adﬁinisteted; Tﬁice the judges evalu-

ated the movement performances of‘twenty-five subjects on three
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movement tasks. The following statistical information was ascer=-
tained from treatﬁent of these data.
1., Objectivity and reliability correlation coefficients
of twelve variables on each movement task.,
2, Means and standard deviations of twelve variables

on the first evaluation session and on the second

evaluation session.

3. Correlation coefficients among the twelve variables
for each movement task on the first evaluation
session and on the second evaluation session.

4, Interjudge and intrajudge percentage agreements for

all variables (sixty-three) for each movement task,

The third step in the treatment of the data was to deter=-
mine the relationships among five variables (fluency, originality,‘
flexibility, elaboration and motor creativity) on the movément
performances of twenty-five subjects in the three testing sessions.
The researcher analyzed and evaluated movement performances which
the twenty-five subjects had performed on the tasks in the sécond,
third and fourth testing sessions. The evaluation of the combined
movement performances of the second testing session (second
observation) and the third testing session represented the scores
for the third evaluation session. The scores for the fourth
evaluation session included the evaluation of the combined per-
formances of the second, third and fourth testing sessions., Means

and standard deviations were determined for each variable on each



session. Correlational methods provided statistical information

on the following relationships.

1. The relationship among the variables of each
movement task in the second evaluation session.

2. The relationship among the variables of each
movement task of the third evaluation session.

3. The relationship among the variables of each
movement task in the fourth evaluation session.

4. The relationship among the variables of each
movement task in the second and third evaluation
sessions.

5. The relationship among the variables of each
movement task in the second and foufth evalu-
ation sessioné.

6. The relationship among the variables of each

movement task in

sessions.

the third and fourth evaluation

Statistical Procedures Used on the

Training Session Data

Spearman's Rank Difference correlational method

(Guilford, 1965) was used to determine the objectivity and

reliability correlation coefficients for the training session

data.

Percentage agreements were determined by a method which

had been used to estimate objectivity and reliability of cate-

gory systems in other studies,

(Scott, 1955; Flanders, 1967;

114
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Howey, 1968; Barrett; 1970) 1In this method, the observation of
judges was paired successively. The formula used in estimating
the percentage agreement between paired evaluations of judges

was E,, where X = the total number of judge agreements, and Y =

the tztal number of observations made. (Barrett, 1970:149)

Interjudge percentage agreement examined the extent to
which a judge agreed with the other judges in observations and
evaluations of the movement performances. The scores for fifteen
subjects on each variable (twelve) were successively paired between
each judge. Then the formula f was used to find the interjudge
percentage agreement on each va¥iab1e for the evaluation of Judges
I and II, Judges II and III and Judges I and III.

For example, Judge I's scores for five subjects on fluency
are 8, 9, 10, 7, and 6, whereas Judge II's scores for the same five
subjects on fluency are 7, 10, 11, 7, and 8, respectively. These
scores are paired. In each pairing, the high score is placed in
the Y column (total number of obserQations made) whereas the low
score is placed in the X column (total number of observations agreed
upon). In this example, the scores in the Y column are 8, 10, 11,
7, and 8 which totals 44, Thé scores in the X column are 7, 9, 10,

X
7, and 6 which totals 39. The interjudge percentage agreement | —

Y
on fluency with these five subjects is 89 percent.
The intrajudge percentage agreement examined the extent to
which a judge agreed with what she had observed and evaluated at

an earlier time. To determine the intrajudge percentage agreement

the scores for fifteen subjects on each variable (twelve) were
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-paired successively between the first evaluation session and the
. . . : - X _
second evaluation session of each judge. Then the formula _ was
: . Y
used to find the. intrajudge percentage agreement on each variable
for the evaluations of Judge I, Judge II and Judge III.

Statistical Procedures for the Motor
Creativity. Test Data.

The statistical analyses of the data on the motor creativity
test were performed by the User Services Group, Computer Center, at
the University of Oregon. All programs were iun on a 360 IBM,

Model 50H computer. A SPSS program was used to determine means,
standard deviations and zero-order correlation coefficients. A
speciél.program waé written iﬁ order to determine the cumulative
-interjudge and intrajudge percentage agreements. In this program,
the judges' twenty-five evaluations on each variable for each task
were paired successively. An interﬁudge percentage agreement was

' found for each pairing (for examble, Judge I and Judge I1I, flﬁency
score for Subject One on Move to Sounds). The interjudge percentage
agreements for the evaluations of twenty-five subjects on a variable
in a task were totalled and divided by the number of subjects to

" ascertain a cumulative interjudge percentage agreement for that
vafiable.

Cumulative interjudge percentage agrgements were found by
pairing the data between the evaluation sessions of Judges I and
II, Judges II and IITI and Judges I and III‘on twelve variables-and

for three tasks. Cumulative intrajudge peréentage agreements were

found by pairing the data between the first evaluation session-and
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- the second evaluation session for the evaluations of Judge I,
Judge II and Jgdge III on twelbe variables and for three fasks.

A~modification of the pPercentage agreement procedure was
used to determine the interjudge‘and intrajudée percentage agree=.
ments on the fifty-one-sub-categories of flexibility. To asceftgin
the. interjudge percentage. agreement,. the judges!evaluations. aof
twenty-five subjects for each subecategory were paired successively.
All pairingswhich indicgted an agreement in the selection of the
sub=category were totalled and divided by the number of subjects.
Interjudge percentage agreements were determined for the evalu-
ations of Judges I and II, Judges II and ITI and Judges I and III
on the Selection of the fifty;one flexibility sub=categories with
each task.

To ascert#in the intrajudgé percentage agreement, the data
for thg judge's first evaluation wefe paired successively with the
data'.fox"' the judge's second evalﬁétion session. All pairing ;vhich
indicafed an agreement in the selection of the sub-category weie
totalled and divided by the number of subjects. Intrajudge éer-
centage agreement was determined for the evaluations of each judge

on fifty-one flexibility sub-categories with each task.



118

' CHAPTER V
ANALYSIS OF DATA

The purpose of this study was to develop a motor creativity
-test for college women. Twelve movement tasks were designed for
exploratory purposes. Three of these tasks were selected for
inclusion in the motor creativity tesf. A scoring system fox
describing, analyzing and evaluating the movements which the sub-
jects performed in the tasks was constructed. Three judges were
trained to use the scoring system. The data obtained from these
training sessions were treated statistically to determine relia-
bility and objectivity correlation coefficients and intrajudge
and interjudge percentage agreements.

The motor creativity test was adminisfered four times to
twenty-five undergraduate woﬁen enrolled in the physical education
service course program at the University of Oregon. Their per-
formances during the second, third and fourth testing sessions were
videotaped. The judges twice evaluated the subjects' movement per=
formances which were videotaped during the second testing session.
These data were treated statistically to determine reliability and
objectivity correlation coefficients and intrajudge and interjudge
percentage agreements. Other statistical information resulting
from the treatment of these data included means, standard devi-
ations and intercorrelation coefficients among'the variables

evaluated by each judge during the two evaluation sessions.
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One judge evaluated the movements which the subjects per-
formed in the second, third and fourth testing sessions. Thgse-
data were treated statistically to determine the relationships
among the variables in each movement task and in the combined test-
ing ses;ions, for example, the second testing session, fhe second
and- third- testimg seseionsy and-the-secomd, third and: fourth- teete-
ing sessions. The sfatistical analyses of the motor creativity
test data were performed on an IBM 360 computer at thé Computing

Cenfer, University of Oregon.
TRAINING SESSION RESULTS

Three judges were trained to use the scoring system for
describing, analyzing and evaluating the movement performances of.
‘subjects. At the completion of the training session, thé Judges
twice evaluated fifteen movement performances. These evaluations
include& movement performances of five sdbjects performing the
Move to Sounds task, the See and Move task and the Hoops and
Lines task.

| Spearman's Rank-Difference correlational method was used
tq determine the reliability and objectivity correlation cqeffi- .
cients of the five dimensional variables in the motor creativity
test. Thése variables were fluency, originﬁlity, flexibility,
élabo;ation‘ and motor creativity. Intfajudge and interjudge
percentage agréements were determined for the five éimensiona;

variables, three flexibility_categories and four elaboration cate-

gories in the scoring system. .
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Correlation Coefficients

In regard to interpreting correlation coefficients, Guilford
(1965) stated that coefficients are relative to the circumstances
of the situation in which they are obtained and that they need to
be interpreted in reference to these circumstances. Several factors
influenced the results of the training session data. First, fifteen
movement performances constitute a very small sample. Second, the
data include subjective evaluations based upon the judges' descrip-
tions of the movements on videotape recordings. A third circum-
stahtial factor is that motor creativity is a summation of the
other variables., Consequently, the range of scores for some of
these variables is small. A narrow range of scores tends to reduce
the correlation coefficients, "as slight chaﬁges anywhere in a
distribution result in much greater variations in distribution
positions." (Clarke, 1970:236) Guilford (1965) reported that
reliability coefficients need to be in the upper bracket of .70
to .98, whereas validity coefficients need to be in the lower
bracket of .00 to .80. For the purposes of this study, corre-
lation coefficients from .80 to .98 were considered high; coeffi-
cients from .60 to .79, moderate; and coefficients from .00 to
«59, low.

Reliability correlation coefficients. To ascertain relia-

bility correlation coefficients of the training session data, the
five dimensional variables evaluated by each judge during the
first and second evaluation sessions were correlated. Of the

fifteen correlation coefficients presented in Table 5, page 121,



121

TABLE 5

RELIABILITY CORRELATION COEFFICIENTS:
JUDGES TRAINING SESSION (N=15)

Variables Judge I  Judge II  Judge III
Fluency . 93%% « 70%* o T2H%
Originality . 58"; ' .88%% . . 7O%*
Flexibility . 76%% o 64%% - 8O**
Elaboratioﬁ; . | ) ..92** . 83%% . 78%*
Motor éreatiyity ' . T4%% K-Y1 o LOL*#
*#r> .45 pg .05

** 1> .64 ‘'p g .01%

Malues ffom Dixon and Massey'!s Tables
. (Guilford, 1965, p. 593)
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fduiteen coefficients are significant at the .0l level and one
at the ,05 level. For Judge I, reliability correlatidn coeffi-
cients indicate high relationships for fluency (r = .93) and
elaboration (r = .92); moderate relationships for flexibility

(xr = .76) and motor c#eativity (r = .74); and low relationships
far oxriginality (r. =..58). For Judge II,.reliability corre=-
lation coefficients reveal high relationships for originality
(r = .88), elaboration (r = .83) and motor creativity (r = .94);
and moderate relationships for fluency (r = .70) and flexibility
(r = .64).” For Judge III, reliability correlation coefficients
show high rélationships for flexibility (r = .80) and motor
creatiQity (r = .91); and moderate‘relationships for fluency
(r = .72), originality (r = .70) and. elaboration (r = .78).

Thus with the exception of one judge and‘oﬁe vafiable, all relia-
'bility correlation coefficients are at either high or méderafe
levels. |

Objectivity correlation coefficients. To determine
objectivity correlation coefficients of the training session data,
the evaluation of the variables by Judges I and II, Judges II and
III and Judges I and III were correlated. As-is é§idenuaiby data
iﬁ Table 6, page 123, the results of these correlations range from
r= ,23 to .94 during the first evaluation séssion and from r = .45
fo -89 during the second evaluation session.

In Session I, ten of the fifteen correlation coefficients
- are significant at the .0l level and three At the .65 level.

Anbhg the judges, seven coefficients indicate high relationships



OBJECTIVITY CORRELATION COEFFICIENTS:

TABLE 6

JUDGES TRAINING SESSION (N=15)

123

Variableés Judges I-iI Judges II=-III ] Judges I-III
Session.I. - -
Fluency o 7O%* o 8L¥%% « 94 N¥
Originality .63% «65%%* . 58%
Flexibility .23 . T7O%* .23
Elaboration «93%%* «8O¥%* «8O**
Motor creativity . 78%% « 0% - 85%%#
Session II
Fluency - 8O%* .63% +80%#*
Originality - 8OW# e 71%% .55%
Flexibility .82%% .48% .45%
Elaboration. «8O%* - 80%% | . 86%#
Motor creativity .8O#% - 89%* 30 L

*r>» .45 p& .05°%

*E T > .64 p<L

.012

%alues from Dixon and Massey's Tables
(Guilford, 1965, p. 593)
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-(xr = .81 to .94); five coefficients, moderate relationships (r =
.63 to ;79); and three coefficients, low relationships (r = .23 to
.Sé). Elaboration is the only variable with correlation coeffi-
cients showing three high relationships among the judges (r = .89
to .93); 'Correlation éoefficienis for fluency indicate high.
relationships. between Judges. II and. III. (x. = .8l) and.between.
Judges I and III (r = .94), but a moderate relationship between
Judges I and II (r = .79). Correlation coefficients for originality
reveal a moderate relationship between Judges II and III (r = .70)
but low relationships among the other judges (r = .23). Motor
creativity éoirelation coefficients indicate high relationships
betweeﬂ Judges II and III (r = .90) and between Judges I and III
(r.= .85) but a moderate relationship between Judges I and II

(r = .78).

The objectivity correlation coefficients of the variab;es
which Qere evaluated_during Session II indicate that the judges
improved in their abilities to use the scoriné system consistently.
Eleven of the fifteen correlation coefficients are significaﬁt at
the .Ol.level and four at the .05 level, Among the judges, ten
correlation coefficients show high relationship§ (r = .80 to .89);
two coefficients, moderate reiationships (r = .63 and .71); and
three coefficients, low relatiqnships (r = .54 to .55). Corre=-
lation coefficients for motor creativity and elaboration show high
relationships among the judges (r = .81 to .89). Fluency corre-
lation coefficients reveal high relationships between Judges I and.

II (r = .89) and between Judges I and III (r = .80), but a moderate
relationship between Judges II and III (r = .63). Oriéinality
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correlation coefficients indicate a high relationship between
Judges I and II (r = .89), a moderate relationship between Judges
II and III (r = .71), and a low relationship between Judges I and

III (r = .55).

Percentage Agreements

Since this study employed an observational system for
scoring the motor creativity test, a procedure for determining
intrajudge and interjudge‘percentage agreements was used. This
procedure has been used in other studies utilizing observation
systems. (flande;s, 1967; Bellack, 1966; Hawthorne, 1968; Howey,
1968; and Barrett, 1970) Acceptable percentage agreements in
these studies ranged from 73 to 96 percent., Interjudge percentage
agreements of 85 percent and above were ecceptable in Flanders!'
study (1967). ‘The pereentage agreements ranged from 84 to 96
percent in Beilack's study (1966), and from 73 to 95 percent in
Howey's study (1968). 1In Barrett's study (1970), a percentage
ag;eement of 80 percent wae acceptable, whereas agfeements
between-60 and 79 percent suggested "a positive direction."
(1970:154) Barrett speculated that perceptage agreements at this
level may impfove with further refinement of the tool and train-‘
ing in use of the tool. For the purposes of this study, per-
centage agreements of 80 percenf and above were acceptable.

Intrajudge percentage agreements. To determine intraﬁudgeA
percentage agreements of the training session, the evaluations of '

the fifteen movement performances during the first evaluation .
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‘sess;on were paired successively with similar data obtained dur-
ing the second evaluation session. These data included five
dimensions (fluency, originality, flexibility, elaboration and
motor creativity), three flexibility categories and four elaboration
categories; The int;ajudge percentage‘agreeménts presented in Table
7,- page: 127,. range: from: 63 to 97 percent.. Twenty-nine. of. the. per-.
centage agreements are at or above 80 percent. Seven of the per-
centage agreements are between 60 and 79 percent. With additional
training of the judges and :efinement of the scoring system, agree=-
ments at this level should improve. |

Fo;‘Jﬁdge I, the intrajudge percentage agreements show
consisténcies in evaluatihg all variables exéept originality and
tempo changes. For Judge II, percentage agreements indicate con-
sistencies in ev#luatiné all variables except originality, manipu-
lative movements and tempo changes. For Judge III, percentage
agfeemehté show consistencies in evaluating all variables except
level changes and tempo changés. To obtain higher intrajudge
peicéntage agreements, the jﬁdges may need additional traiqing in
evaluating originality, manipulative movements, level changes and
teﬁpo changes. , " : . |

Interjudge_percentage agreements. To determine inter-

judge percentage agreements of the training session, the variables
.eﬁaluatéd by.the three judges duriﬁg the two evaluation sessions. |
were paired-successivély.' These variables-included five dimensions
(fluency, originality, flexibility, elaboration and motor creatiyity),

three flexibility categories and four elaboration categories. The



TABLE 7

INTRAJUDGE PERCENTAGE AGREEMENTS:
JUDGES TRAINING SESSION (N=15)

127

Motor creativity

Dimensions Judge I Judge IIX Judge III
and Categories (Percent) (Percent) (Percent)
Fluency 90 82 86
Originality 77 77 .847
AFlexibility 88 91 97
Locomotor movements 84 86 89
Non-locomofor_movements 80 85 90
Manipulative movéments‘ 92 66 92
Elaboration 91 89 89
Body parts 88 91 88
Floor spaces 93 88 90
Level ‘changes 81 82 75
Tempo changes 74 63 | -71

83 95

92
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interjudgg percentage agreements presented in Table 8, page 129,
range from 64 to 91 percent in Session I and 66 to 96 percent

in Session II. 1In Session I, 64 percent of the percentage agree-
ments are at or above 80 percent. Thirty-six percent of the
agreements are within the range of 60 to 79 percent and show
possibilities of improvement. Only a slight difference is noted
in the percentage agreements between Session I and II. 1In
Session II, 69 percent of the agreements are above the 80 per-
cent level. The remaining 31 percent are within the range of

60 to 79 percent and show possibilities of improvement.

Session I percentage agreements indicate consistencies .
among the judges in evaluating motor creativity, fluency, loco-
motor movements, elaboration, body parts, floor spaces and level
changes. Low interjudge percentage agreements in both sessions
indicate that the judges may need additional training in evalu-
ating originality, flexibility, manipulative movements and tempo

changes.

MOTOR CREATIVITY TEST RESULTS

Three judges twice evaluated the movement performances
of twenty-five subjects on three movement tasks -~ Move to Sounds,
See and Move and Hoops and Lines. Means, standard deviations
and rangelof scores were determined for each variable. Pearson

Product-Moment correlational method was used to determine the
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TABLE 8

INTERJUDGE PERCENTAGE AGREEMENTS:
JUDGES TRAINING SESSION (N=15)

Dimensions _Judges I-II Judges II-III Judges I-III
and Categories (Percent) (Percent) (Percent)
Session. L

Fluency : : 87 90 87

Originality 77 70 75

Flexibility 78 87 84

Locomotor movements 80 80 . 81
Non=-locomotor movements 75 : 83 79
Manipulative movements 78 75 . 88
Elaboration 87 . 90 87
Body parts 82 80 88
Floor spaces 90 ' 87 87
Level changes 91 66 67
Tempo changes . 75 64 - 70
Motor creativity ) 90 ' 87 o 85

'Session Ii

Fluency 86 .76 s 94

Originality A 79 75 75
Flexibility : .91 85 - ‘ 75
Locomotor movements 83 78 79
Non=locomotor movements 83 ' 82 : 87
Manipulative movements 83, 74 - 81
Elaboration @ 92 89 ‘90
'Body parts . 89 - 89 o9l
Floor spaces 93 : 89 : 91
Level changes ' 88 . 83 ’ - 83
Tempo changes 72 66 76

" Motor creativity . ' 96 . : 90 ‘3 90
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reliability and objectivity correlation coefficients of the five
dimensional variables, three flexibility categories and four
elaboration categories for each movement task, each judge and °
each evaluation session. - Correlation coefficients among the
variables indicated the interrelationships of the variables in
each movement task. Cumulative intrajudge and interjudge per-
centage agreements were used to examine the extent to which the
judges agreed in their evaluations of the five dimensional vari-
ables, three flexibility categories, fifty-one flexibility sub-

categories and four elaboration categories.

In examining the data the researcher accepted r = .80
to..98 as indicéting high relationships, r = .60 to .79 as
moderate relatiohships and r = .00 to .59 as indicative of low
relationships. The researcher also examined further the
dimensions and categorigs with acceptable percentage agreements
of 80 percent and above. Dimensions and categories with per-
centage agreements between 60 and 79 percent are also noted
because with refinement of the tool the percentage agreements

of these evaluated variables may improve.

Move to Sounds

The Move to Sounds data consist of the evaluations of
eleven variables - fluency, originality, flexibility; locomotor
movements, non-locomotor movements, elaboration, body parts,

floor spaces, level changes, tempo changes and motor creativity -
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which were obtained from three judges during two evaluation

sessions.

Reliability correlation coefficients. Table 9, page 132,

presents the reliability'correlation coefficients for the vari-
ables evaluated by each judge in the Move to Sounds task., These
coefficients range from r = .25 to .98. For Judge I, nine
correlation coefficients are significant at the .0l level and
one at the .05 level. For Judge II, all correlation coeffi-
cients are significant at the ..0l1 level. For Judge III, eight
correlation coefficients are significant at the .0l level and
one at the .05 level.

For Judge I, reliability correlation coefficients indi;
cate high relationships for elaboration (r = .83), floor spaces
(r = .92).and level chaﬁges.(r = .96); moderate relationships
for fluency (r = .73), originality (r = .67), locomotor move-
ments (r = .75) and motor creati;ity (r = .77); and low
relationships for flexibility (r = .50), non-locomotor move-
ments (r = .54), body parts (r = .36) and tempo changes (r =
.53). The low correlation coefficient for flexibility is
significant at the .05 level, whereas the low coefficient for

body parts is not significant at the .05 level.



TABLE 9

RELIABILITY CORRELATION COEFFICIENTIS:
MOVE TO SOUNDS (N=25)

132

Variables

Judge I Judge II " Judge III
Fluency . 73%% LO2%# . 63%%
Originality . 67%% «84%% » 82%%
Flexibility .50% LBAWH - L49*
Locomotor movements o 75%% «8O** «27
Non-locomotér movements « S54%% o 7O¥¥ «25
Elaboratioﬁ_ . 83%¥% 02 R o 94N
Body parts .36 ALY .56%%
Floor spa(ces .02%n 87%% SOL%
Level changes «96** « 94 %% . 9B¥*#
Tempo  changes . 53%% - BO¥* .82%%
Motor creativity TR .94%% | .90%#

*‘x.? 40 p<L .053.

#* r» 51 p<& .012

~aVa1ues. from Wallace and Snedecor's Tables
(Guilford, 1965, pp. 580-581)
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For Judge II, reliability correlation coefficients indicate

high relationships for all variables (r = .80 to .94) except for
non-locomotor movements (r = .79) and body parts (r ; .71). _The
coefficients for these variables indicate moderate relationships.
For JudéeblII; reliability correlation coefficients indi-
cate high relationships for originality (r = .82), elaboration
(r = .94), floor spaces (r = .91), level changes (r = .98), tempo
changes (r = .82) and motor creativity (r = .,90); a moderate
‘relationship for fluency (r = .63); and low relationships for
flexibility (r = .49), locomotor movements (r = .27), non-loco-
motor mqvemenfs (r = .25) and body parts (r = .56). The low
coefficient for flexibility is significant at the .05 level,

whereas the low coefficients for locomotor movements and non-

locomotor movements are not significant at the. .05 level.

Objectivity correlation coefficients. The objectivity
correlation coefficients presented in Table 10, page 134, range
from r = .10 to .97 in Session I and from r = .06 to .99 in
Session II.. In Session I, twenty-two of the thirty-three corre-
lation coefficients are significant at the .0l level and fouf
coeffiqients at the .05‘1eve1. Among‘theAjudges, twelve corre-
lation cqefficients indicate high relationships (r = .80 to .97);
seven coefficients, moderate relafionships (r = .62 to .76); and

fourteen coefficients, low relationships (r = .10 to .58).

Correlation coefficients for elaboration, floor spaces and level

changes indicate high relationships among the judges (r = .83 -

to .97). Correlation coefficients for tempo changes indicate a



TABLE 10

*OBJECTIVITY CORRELATION COEFFICIENTS:
MOVE TO SOUNDS (N=25)

134

Variables Judges I-II  Judges II-III

Judges I-III

Session 1

Fluency:. o7 6% I
Originality . O7 %% « SO%*
Flexibility « T4%% « S50%
Locomotor movements .36 .10
Non=locomotor movements, 54%% -« 62%%
Elaboration < 94%% - 86%*
Body parts . 68%* - 49%
Floor spaces . B4%% + 83%*
Level changes 3 el Ly
Tempo changes «80%* .37
Motor creativity - 83%* o 71 %%

Session 'II

Fluency _ Y X L o S1%*
Originality . . 62%% . 53%%
Flexibility . 75%* .23
Locomotor movements .29 .06
Non=locomotor movements,74%% .11
Elaboration « 93NN « 87%%
Body parts «26 .31
Floor spaces 293N - 83%%
Level changes s 9NN « 96H#*
. Tempo changes «90%S , - 6B8##

Motoxr creativity «8L¥¥ » 78%%

«20.
« 69%%

«58%%
«30
. S4%%

«87%%
-42%
| L B3%%
W93 #
«37

» BL¥%*

-44%
- 45‘
- 44%
.18

. 83%%
.08
. . 83%#
s T RN
« 60

» 70%%

*#r> .40 pg .05
# r>».51 pg .01°

3yalues from Wallace and Snedecor's Tables
(Guilford, 1965, pp. 580-581)
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high relationship between Judges I and II (r = .80) but non-
significant relationships among the other judges (r = .37).
Correlation coefficients for motor creativity in@icate high
relationships between Judges I aﬁd II (r = .83) and between
Judges I and III (r = ;81), but a moderate relationship.between
Judges. II and. III (x = .71). Correlation. coefficients. far fluency.
show a moderate relationship between Judges I and II (r = .76)

bqt low and non-significant relationships among the other judges
(r = .14 and .20). Originality correlation coefficients show
moderate relationships between Judges I and II (r = .67) and
between Judgeé I and III (r = .69) and a low relationship between
Judges iI and III (r = .50). Flexibility correlation coeffi-
cients show a moder#te relationship between.Judges I and II

(r = .74) and low relationships between Jﬁdges I and III (r = .58)
and bétween Judges II and III (r = .50). Correlation coefficients
for locomotor movements indicate non-significant relatiqnships

(r = .10 to .36), whereas the coefficients for non-locomotor
movements show a moderate relationship between Judges II and III
(r'= .65) and low relationships among the other judges (r = .54).

. Only slight changes are evident in the cqrrelation coeffi-
ciénts of thé Qariables evaluafed during Session- II. Tﬁent&-one
of the thirty=three coefficients are significant at the .0l level.
Among the judges, eleven cdrrelafion coeff;cients indicate high
relationships (r'é -8l to .99); eight correlation coefficients,

' ‘moderate relationships (r = .60 to .78); and fourteen cbeffj.cients,

low relationsﬁiPS‘(r = .06_£o «53). Major changeskin SessiohiII
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evaluations occur with respect to body parts, tempb changes and
motor creativity correlation coefficients. Correiation coeffi-
cients for body parts show non-significant relationships among

the judges (r = .08 to .31). Motor creativity correlation coeffi-
cients show a moderate relétionship between Judges I and III

(r = .70). Both of these changes are decrements below the coeffi-
cients of the variables evaluated during Session I. Correlation
coefficients for tempo changes show moderate relatioﬁships between
Judges II and III (r = .68) and between Judges I and III (r = .60).
These changes are increments above the coefficients of the vari-
ables evaluated during Session I.

Relationships among the variables. The acceptable vari-

ables in the Move to Sounds task can be identified by examin-

ing the relationships among the variables evaluated by each judge
in each session. Tables 11 through 16, pages 137 through 142,
respectively, present the means, standard deviations and inter-
correlation coefficients for the variables in Move to Sounds.

All correlation coefficients between fluency and motor
creativity are significant at the .0l level and show high to low
relationships between the variables (r = .80 to .53). Two corre=-
lation coefficients between fluency and originality show a moderate
relationship (r = .61 and .74). Three correlation coefficients
between fluency and flexibility show moderate to low relationships
(r = .64 to .52)., Three correlation coefficients between fluency

and elaboration show low relationships (r = .50 to .54).



TABLE -11

MEANS, STANDARD DEVIATIONS, AND INTERCORRELATION COEFFICIENTS OF SESSION I

VARIABLES: JUDGE I EVALUATIONS ON MOVE TO SOUNDS (N=25)

r

Move to Sounds

Session I Variables 1 2 3 4 5 6 7 8 9 10 11
1., Fluency S42% 52#% .28 .43% .16 .01 -.13 <20 .02 .53%%
2, Originality LO62%% 43% .44% .36 .66%¥ o 09 .32 -.08 . 90%**
3, Flexibility «57%%  _BO¥® _40% 19  -.31 .46% ., 05 . 75%%
4. Locomotor movements -.03 .48% .25 -,01 .39 .26 J57%%
5. Non-locomotor movements. .14 .05 -.37 .28 -.13 «49%

. 6. Elaboration . .29 .22 .88%% _38 . 69%*

. 7. Body parts -.17 10 .12 . 54%%
8. Floor spaces .04 .10 -.03
9. Level changes -.02 . 64%%

10, Tempo changes .12

11, Motor creativity

MEANS 14.28 25.24 18.04 4.56 13.48 28.60 11.64 h2.96 6.48 7.52 86.16

STANDARD DEVIATIONS 2.23 10.72 2,61 1.56 2.14 6,93 1.29 1.24 6.01 2.52 17.56
* r¥% .40 pg .052 |

** ry .51 pg .01%

.aValues from Wallace and Snedecor's tables (Guilford, 1965, pp. 580-581)

LET



"TABLE. 12

MEANS, STANDARD DEVIATIONS, AND INTERCORRELATION COEFFICIENTS OF SESSION II
VARIABLES: JUDGE I EVALUATIONS ON MOVE TO SOUNDS (N=25)

— N —————— ———
e —

Move to Sounds

* Session II Variables 1 2 3 4 5 6 7 8 9 10 11
" 1. Fluency . .25  .43% .20 .34  .54%% .27 .02 .30 .23  .6l%*
2. Originality , ' Ja4%  L42% .27 .17 .27 .11 —.07 .26 .82%%
3. Flexibility o _ .57%%  ,86¥* .28 .05 .15 21 .22 .eaxs
‘4. Locomotor movements | : .07 .31 -.04 .07 .20 .25 54w
5. Non-locomotor movements - ‘ - .14 09  -,22 13 .10 .44%
6. Elaboration ) B . 39 .29 J75%% 31 66%*
7. éody parts . . ) . 42% -.12 .23 .38
8. Floor spaces . h '4. . .04 =,22 .16
- 9. Level changes - -.23 .37
. 10. Tempo changes ’ ' . .33
11. Motor creativity , : '
'MEANS ’ 15.48 25.80 18.08 4.56. 13.52 29.80 12.80 3.44  6.24 7.32 80.16
STANDARD DEVIATIONS 2.26 9.43 2.87 1.47  2.37 6.27 1.73 }.56  5.58 3,18 15.07

*rs .40 pg .05%
**% ry .51 pg .012

aVal_nxés from Wallace and Snedecor'§ tables (Guilford, 1965, pp. 580-581)
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. Move to Sounds
Session I Variables -

VARIABLES:

TABLE 13

MEANS, STANDARD DEVIATIONS, AND INTERCORRELATION COEFFICIENTS OF SESSION I
JUDGE II EVALUATIONS ON MOVE TO SOUNDS (N=25)

11

1. Fluency
2, Originality
-3..Flexibility

4. Locomotor movements

5. Non-locomotor movements

6. Elaboration

7. Body parts

8. Floor spaces
" -9. Level changes
10, Tempo changes

11, Motor creativity .

SOL%¥ 58¥%%

7 8
.37 .32
L60%* 27
.49% .12
.07 .07
.52%% _ 17
5T%€ 22

-.04

« 75%%
LT2%%

. 66**
. 76**

. 68%#
«27
. 62%%
.25

MEANS

STANDARD DEVIATIONS

14.72
2,48

29,52 19,00

—

13.64 29.20 11.68 3.48

9 10
A2% 17
.35 .03
.33 -.07
-30 -;05
.22 =,05
«81¥% 53%%
.35 .19
.08 .03
.00
6.08 7.96
5.57 3.78

92,44
19.65

*ry .40 p¢g .05

** ry 51

p<l.01a

2.29 7.88 1.90 1.26

3alues from Wallace and Snedecor'S tables (Guilford, 1965, pp. 580-581)
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TABLE. 14

MEANS, STANDARD DEVIATIONS, AND INTERCORRELATION CDEFFICIENTS OF SESSION II

VARIABLES: JUDGE II EVALUATIONS ON MOVE TO SOUNDS (N=25) |
===:;:z=:z::z::::==================================================================================
Session II Variables 1 2. 3 4 5 6 7 8 9 10 11

1. Fluency LT74¥%E  _64%¥ _69%% 39 «50% .36 .31 .46% .02 | . BO¥*
2. o:iginality JTB*E 5K 2%k 4B¥  ,48% 34 .44% ~.04 LO2%%
3. Flexibility J54%%  Q0¥*  41%  .45% -,06 .37 .08 .8le
4. Locomotor movements .12 .19 .15 .25 <28 =.18 «55%%
5. Non-locomotor movements .39 <46% =,20 .29 .19 . 66**
' 6. Elaboration 68%* .24 JTO*E 46% L 76%%
. Body parts -.07 .47% .20 «63%%
. Floor spaces .06 =.01 «29
‘ 9, Level changés -.25 «64%%
10, Tempo changés .14
11. Motor creativity"
MEANS 14.80 27.60 18.80 5.16 - 13,72 29.20 11,96 3.48 6.12 7.64 96.24
STANDARD DEVIATIONS 2.31 8.79 2.78 1.25 2.35 7.24 1.62 1.64 5.33 4.36 17.69

R i ry .51 .
.-aValues.from Wallace and Snedecor's tables (Guilford, 1965, pp. 580-581)

p ¢ .052
pe .01

ovt



TABLE 15

MEANS, STANDARD DEVIATIONS, AND INTERCORRELATION COEFFICIENTS OF SESSION I
VARTABLES: JUDGE III EVALUATIONS ON MOVE TO SOUNDS (N=25)

.Move to Sounds

Session I Variables 1 2 3 4 5 6 7 8 9 10 11
1. Fluency - .35 .36 .25 .34 .4l* -.03 .07  .48% ,OL  .55%%
2. Originality : . L66%% _55¥% _S6¥* 48 .33 .12 .33 .30 LQO**
3. Flexibility ' . 72%% 2%k ,47% .14 -,04 .39 .33 ,76%*
4. Locomotor movements . 37 «39 27 -.17 .18 PR VA 3 R
5. Non-locomotor movements - .40% .04 .04 .41% 11 .65%%
6. Elaboration - - _ .35  ,58%% _86%* 25 - 78%%
7. Body parts ' a , , .05 .15 .04 .35
8. Floor spaces : L ' . : : . 44%* .02 .28
9. Level changes ' , ’ T  =.20 .64k

~-10. Tempo changes B . ‘ ' ‘ .33

 11. Motor creativity

MEANS - 14,56 25,48 16.40 4.52 11,88 30,28 13.48 3.60 6.16 7,04 86.56
STANDARD DEVIATIONS 2.97 10.66 '2.58 1.12 1.94 7.30 1.48 1.47 6.00 2.92 18,91

#* rs .51 p& 012 '
' aValueé from Wallace and Snedecor's tables (Guilford, 1965, pp. 580-581)

I



TABLE 16

MEANS, STANDARD DEVIATIONS, AND INTERCORRELATION COEFFICIENTS OF SESSION II

 VARIABLES: JUDGE III EVALUATIONS ON MOVE TO SOUNDS (N=25)
Move to Sounds, .

Session II Variables 1 2 3 4 5 6 7 8 9 10 11
1. Fluency , «20 .23 .19 .15 «A2% .38 :O7 37 .13 . 53%%
2. Originality .39 .34 .24 .46% .31 ,20 .29 .25  ,86%*
3. Flexibility '68** s 77%* 39 «A47% =15 .18 ..23 . 51%%
4. Locomotor movements .05 .33 .21 -,10 .30 .18  .45*

~ 5. Non-locomotor movements .11 .46% .12 -.02 .15 .30
6. Elaboration .32 ,44%  .82#%  40% gl¥*
7. Body parts -.11 .16 .10 «45%
8. Floor spaces .30 .04 35

-9, Level changes -.03 YR

16. Témpo changes . 40%

11. Motor creativity B

MEANS ’ 14.88 28.04' 16.20 4.76 11.44 30.32 14.00 3.68 5.72 6.92 89.44

STANDARD DEVIATIONS . 3.31 - 9.41 1.76 1.13 "1.29 6.89 1.26 1.49 5.13 3.30 16.26

*
%

r» .51 pg .012

aValues from Wallace and Snedecor's tables (Guilford, 1965, pp. 580-581)

2y
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Coefficients correlating fluency with non-locomotor movements, body
parts, fioor spaces, level changes and tempo changes are either
significant at the .05 level or non-significant. In the session

in which fluency correlates the highest with motor creativity

(r
(xr

.80), fluency also correlates moderately with flexibility

.64), originality (r = .74) and locomotor movements (r = .69).

All correlation coefficients between originality and motor
creativity are significant at the .0l level and show high relation-
ships (r = .82 to .92). Four coefficients correlating originality
and flexibility indicate moderate relationships (r = .62 to .78).
Two correlation coefficients between originality and locomotor
movements show low relationships (r = .55 to .58), whereas three
coefficients between originality and non-locomotor movements indi-_
cate moderate to low relatioaships (r = ;72 to .56). Two coeffi-
cients between originality and bod§ parts indicate moderate
relationships (r = .60 to .66). Coefficients correlating origi=-
nality with elaboration, floor spaces, level changes and tempo
changes are either significant at the .05 level or non-significant.
In the session in which originality correlates the highest with
motor creativity (r = .92), originality also correlates moderately
with fluency (r = .74), flexibility (r = .78), and non-locomotor
movements (r = .62) and at a low level with locomotor movements
(r = .58).

All correlation coefficients between flexibility and motor
creativity are significant at the .0l level and range from high to

low (r = .81 to .51). Five coefficients between flexibility and



144

locomotor movements indicate moderate to low relationships (r = .72
to .54), whereas six coefficients between flexibility and non-
locomotor movements indicate a high to moder#te relationship (r = .92
to .77). Coefficients correlatihg flexibility with elaboration,
body'parts, floor spaées, level changes and tempo changes arxe
either significant._ at the .05 level or naon-significant.. In the
session in which fléxibility correlates the highest with motor
creativity (r = .81),‘f1exibility also correlates highly with non-
locomotor movements (r = .90), moderately with originality (r =
.78) and fluency (r = .64) and at a 16w level with locomotor
movements (i ; .54).

Only four correlation coefficients between locomotor move-

ments and motor creat1v1ty are 51gn1f1cant at the .0l level and
range from moderate to low (r = .61 to .54). One coefficient
.correLating locomotor movements with tempo changes shows a low
" relationship (r = .57). Coefficients correlating locomotor move=-
ments with non-locomotor movements, elaboration, body parts, floor
spaces and level éhanges are either significant at the .05 level or
non-siénificant. In the session in which locomotor moveménts corree
late the highest with ;otor creativity (r = .61), locomotor move-
-ments also corxelate moderately w1th flexibility (r = ,72) and at
‘low levels with originality (r = .55) and tempo changes (r = .57).
Three correlation .coefficients between non-locomotor move~
Eggzg‘and motor éreativity are significantyat the .0l level and
indicate moderate relationships (r = .65 to .66). Only one

v'coefficieht correlating non-locomotor movements with body parts
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shows a low relationship (r = .52). Coefficients correlating
non-locomotor movements with elaboration, floor spaces, ;evel
changes and tempo changes are either significant at the .05 level
or non-significant. The highest'correlatiQn coefficients.between
non-locomotor movemenfs and motor creativity are observable in
two sessions (r = .66). In oné séssion (Table 13, page 139),
non-locomotor movements correlate highly with flexibility (r =
.89), moderately with originality (r = .72) and at a low level
‘with body parts (r = .52). In the other session (Table 14, page
140), non-locomotor movements correlate highly with flexibility
(r = .90) ahd'moderately with originality (r = .62).

.'All correlation coefficienté between elaboration and mbtor
creativity are significant at the .0l le;eliand range from high
to moderate (r =>.81 to .66). Two coefficients correlating
elaboration with body parts indicate moderate and low relation-
- ships (r = .68 and .57). Only one coefficient between elaboration
and floor spaces shows a low relationship (r = .58). All corre-
lation cpefficients between elaboratioh and level changes are
significant at the .0l level and indicate high to moderate
relationships (r = .88 to .70). Only one coefficient correlating
elaboration Qith tempo changes shows a low relationship (r = .53).
In the session in which elaboration correlates the highest witﬁ
- motor creativity (r = .81), elaboration also cofre1ates highly
withAone other v#riablé, level chaﬁges (xr = .81). In this
“partiéular session (Table 16, page_142); origipality is the only
-1«fofhe:.v$riﬁble which corréiates highly with motor creativity -

i(:t; .86).



146

Only three correlation coefficients between body parts
and motor creativity are significant at the .0l level and rénge
from moderate to low (r = .68 to .54). Coefficients correlating
body parts with floor spaces, level changes and tempo changes
are either significant.at the .05 level or non-significant. In
the session in which body parts correlate the highest with motor
creativity (r = .68), body parts also correlate moderately with
originality (r = .60) and at low levels with elaboration (r = .57)
‘and non-locomotor movements (r = .52). |

The coefficients correlating floor spaces with motor

creativity,’lével changes and tempo changes are either signifi-
cant at the .05 level or non-significant.

Five correlation coefficients betﬁeen level changes and
motor creatiVity‘are significant at the .0l level and show méderate
relationships (r = .61 to .64). Coefficients corrélating level
vchangeg with tempo changes are not significant at even thé .05
levelf The highest correlation coefficients between level changés
and motor éreativity Are observable in three sessions.>.1n one
sessioni(Table 11, page 137), level changes correlate highiy with
elaboration (r = .88). In the other two sessiohsA(Table 14, page
140 and Tablé 15, page 141), level changes correlate either -
moderately (r = .70) oi at a low iével (r = .58) with elaboration.

Correlatioﬁ‘coefficients between ESEEQ changes and motor
creativity are either significant at the .05 level or non-signifi-

cant.
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In summary, the originality, elaboration and flexibility
variables in Movelto Sounds have the highest relationships with
motor creativity variable. Although flexibility relates moder-
ately to originality, elaboration has a low relatibnship with
originality. Fluency correlation coefficients show high to low
relationships with motor creativity, moderate to low relation-
ships with originality and flexibility and low relationships with
elaboration. Although locomotor and non-locomotor movements
relate to motor creativity at moderate and low levels, coeffi-
cients for non-locomotor movements indicate high relationships
with flexibility, whereas coefficients for locomotor movements
show'moderate to low relationships with flexibility. Of the four
elaboration categories, level changes has the highest relation-
ships with elaboration and motor creativity. Correlation coeffi-
cients for level changes show high to moderate relationships with
elaboration and moderate relationships with motor creativity.
Body parts, floor spaces and tempo changes have low rélationships
with elaboration. Coefficients for body parts show moderate'to
low relationships with motor creativity. Coefficients for tempo
changes (with one exception) and for floor spaces are not

statistically significant.

Intrajudge percentage agreements. To determine the intra-

Jjudge percentage agreements of the Move to Sounds task, the vari-
ables evaluated by the three judges during Session I were paired

successively with the variables evaluated during Session II. The
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intrajudge percentage Agreements presented in Table 17, page 149,
range from 72 to 95 percent. Nine percent of these agreements
range from 72 to 79 percent, thus with refinement of the scoring
sﬁstem, these percentage agreements show possibilities of improve-
ment. For Judge I,‘82 percent of the percentage agreements; for
Judger II,. 91 percent;. and.for-Judge- I1I,. 100 percent. are- acceptable..
Intrajudge percentage agreemehts indicate that Judge I was con-
sistent in evaluating all categories except originality and tempo
'changes, whereas Judge T~ was consistent in evaluating all cate=-
gories excéept tempo changes. ‘ |

Intrajudge percentage agreements were also determined for
the lo§6motor movement and non-locomotor movement sub=categories.
The percentage agreements for the locomotor movemeht sub;categories
presented in Table 18, page 150, indicate that 81 percent of the
agreements are acceptable and 19 percent show possibilities of
improvemeht. Intrajudge pefcentage agreements for locomotor move-
ments show that Judge I was inconsistent in evaluating 5umping and
skip/gallop/slide; Judge II, inconsistent in evaluating jumping;
and Judge 1II, inconsistent in evaluating hopping, skip/pallop/
slide, bouncing and pushing/pulling. o

Table 19, page 151, preéepts.the intrajudge percentage
agreements for the non-locomotor movement sub-categories. These
agreements range from 44 to loolpercent. Seventy-seven percent
of the agreements are acceptable. Nineteen percent of the agrée-
ments show possibilities of improvement. .The intrajudge per-

.céntage agreements for non-locomotor movements indicate that
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TABLE 17

INTRAJUDGE PERCENTAGE AGREEMENTS:
MOVE TO SOUNDS (N=25)

Dimensions Judge I Judge II Judge III
and Categories : (Pexcent) (Percent) (Percent)
Fluency | 89 95 87
Originality ' 76 . 84 82
Flexibility 89 93 90
-Locomotor movementé : 84 94 ' | 83

: Non-locomotor movements ‘89 91 89
Elaboration’ , 90 92 94

Body pa'rts _ ) 88 91 94
Floor spaces ; | 88 o1 90
Level changes _ 4 - 85 .83 86.

" Tempo changes : 75 72 80

Motor creativity 90 93 92




TABLE -18

INTRAJUDGE PERCENTAGE AGREEMENTS FOR LOCOMOTOR
MOVEMENT SUB-CATEGORIES: MOVE TO SOUNDS

(N=25)
Locomotot Movement . Judge I Judge II Judge III
Sub=Categories (Percent) (Percent) (Percent)
I. Walkinmg 100" 100 96
2. Running 96 84 | 96
3. . Jumping ‘}2 76 88
4. Hopping : 84 80 68
5. Leaping - 96 92 84
6. Skippihg/galloping/
‘sliding » 68 ' 80 72
7. Turning . _ 92 100 .. - 96
8. Rolling . _ 88 100 96
9. Rotating in/into
. inverted position 100 ‘100 100
.10.' Bouncing ' 88 92 64
11. Pushing/pulling. 88 - 96 72

12. 'Falling. o 96 96 84




TABLE 19

151

INTRAJUDGE PERCENTAGE AGREEMENTS FOR NON-LOCOMOTOR

MOVEMENT SUB-CATEGORIES:

MOVE TO SOUNDS

Grasping

(N=25)
Non=Locomotor Movement. Judge I Judge II Judge III
Sub-Categories (Pexcent) (Percent) (Pexcent)
1. BaYancing 88" 88" 96
2, Curling/bending 96 100 100
3. Stretching 92 96 92
4. Arching 92 76 96
5. Twisting 88 84 84
- 6. Turning 84 96 - 76
7. Pivoting .92 92 100
8. Swinging 88 88 60
9. Swaying 80 72 72
10. Circling 88 68 60
11. Opening/closing 72 84 44
12. Lifting 100 92 100
13. Lowering 100 92 92
14. Kicking 88 100 92
15. Flinging 88 80 100
16. . Shaking/vibrating 72 92 72
17. Bouncing 72 80 76
~18. Pushing/pulling 60 88 80
19. .Falling ' : 88 - 96 96
20. Rising 88 92 88
21. Lunging 88 100 96
22, Shifting . 48 88 56
23. 84 88 92
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Judge I was inconsisteﬂt in evalpating opening/closing, shaking/
vibrating, bouncing, pushing/pulling and shiftiné; Judge II, incon-
sistent in evaluating arching, swaying and circling; and Judge III,
inconsistent in evaluating turning, swinging, swaying, circling,
opening/closing, shaking/bibrating, bouncing and shifting.

t_ i dA_ ercent . ments.,. Tn“dexermine;inxerjpdge
percentage agreements of the Move to Sounds task, the variables
evaluated by the three judges were paired successively for both
"evaluation sessions. The percentage agfeements presented in
Table 20, page 153, range from 72 tb 93 percent in Session I and
fromv74.to 94>percent in Session II.

' Seventy percent of the agreements in Session I are accept-
-able and 30 percent show possibilities of improvement. Sikty-four
percent of the agreemenfs between Judges II and III are acceptable;
.where;s between Judges I and III and between Judges I and II, 73
percent of the agreements are acceptable. Low interjudge per-
.centage agreements indicate tﬁat the judges were inconsistent in
evaluating originality, locomotor movements, level changes and
‘tempo éhanges;

In Session II,'82 percent of the percentage agreements
are acceptabie and lé pexcent of the agreements show éossibilities
‘of improvement. . Ninety-two percenit of the agreements ﬁetween
Judges I and II; 82.percenf, between Judge#_IIvand III; and 73
percent, between Judges I and III are acceptable. Low interjudge
percentage agreements indicate that the judges were inconsistent

in evaluating locomotor movements and tempo changes. The fact that
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TABLE 20

INTERJUDGE PERCENTAGE AGREEMENTS: -
MOVE TO SOUNDS (N=25)

Dimensions - Judges I-II Judges II-III Judges I-III
and Categories . (Percent) (Pexcent) - (Percent)

Session I

Fluency 92 82 ' 85
Originality 75 73 ’ 79
Flexibility ' .92 86 89
Locomotor movements 77 78 79
Non-=locomotor movements 89 86 86
Elaboration - 93 . 89 ' 89
Body parts 90 87 85
Floor spaces 86 88 81
Level changes 91 78 80
Tempo changes 78 67 72
Motor creativity. - 90 88 90

Seséion II

Fluency - o1 -~ 88 87
"Originality 80 - 80 78
Flexibility 91 83 : - 88
Locomotor movements 77 ‘ 76 74
Non-locomotor movements 91 82 - 8l
Elaboration , 92 90 - 91
Body parts ' 87 85 86
Floor spaces 91 . 84 ‘ . 87
Level changes 94 : ' 87 . 84
Tempo changes ‘91 . 78 - 74

Motor creativity = 93 _ . 92 o1
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only one low agreement.is found for the evaluation of originality
during Session II indicates that the judges improved in evaluat-
ing originality;

Interjudge percentage agreements were determined for the
locomotor movement and non-locomotor‘movement sub-categories.
Interjudge percentage. agreements for lacamotor movement. subecates
gories presented in Table 21, page 155, range from 60 to 100 per=
cent in Session I, and 48 to 100 percent in Session II. Sixty-
four percent of the agreements in.Session I are aéceptable and
36 percent of the agreements show possibilities of improvement.
In Session II; only 61 percent of the agreements are acceptable
and 27 bercent show possibilities of improvement. In both evalue-
ation sessions, 67 percent.of the agreements between Judges I and
II and between Judges I and III are acceptable. Aithough 58 per-
cent of the agfeements between Judges II and IIIX iﬁ Session I are
'écceptable, only 50 percent in Session-II are acceptable. Low
interjudge percentage agreements indicate that the judges are
inconsistent in évaluating the locomotor movement sub-categories
of jumping, hopping, skip/gallop/slide, bouncing and pushing/
pulling. ‘

Interjudge pércentage agreements for the non-locomotor
movement sub-categories presented “in Tabie 22, page 156, range ,
. from 48 to 100 percenf in Sé;sion I and 36 to 100 percent in
Session II. Fifty-five pe;ceht of the agreements in.both sessions
are acceptable. 7Twenty-three percent of the agreements in Seésion

‘I and 32 percent in Session II indicate possibiiities of improvement.
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TABLE 21

INTERJUDGE PERCENTAGE AGREEMENTS FOR LOCOMOTOR
MOVEMENT SUB-CATEGORIES: MOVE TO SOUNDS
(N=25) '

.| Judges 7-11_| Judges II-11I_| Judges I-III

Locomotor Sessions Sessions Sussions
Movement I II I II I II
Sub~Categorxies. .. (Pexcent). (Pexcent) | (Percent),
1. Walking 96 96 96 100 100 . 96
2. Running 84 88 88 76 80 72
3. Jumping 72 60 68 56 72 80
4. Hopping 60 72 68 72 68 84
5. Leaping : 926 92 84 84 - 88 92
6. Skipping/
' galloping/.
sliding . 72 52 64 56 - 68 48
7. Turning ' 92 100 96 100 88 100
8. Rolling 80 84 | 100 926 80 88

9. Rotating in/
into inverted - : :
position 100 100 100 100 J 100 100

10. 'Bouncing | e8 72 64 68 go 72
11. Pushing/ _ :

‘pulling 80 8 | 68 68" 72 72
12. Falling 80 80

96 84 84 96




TABLE 22

INTERJUDGE PERCENTAGE AGREEMENTS FOR NON-LOCOMOTOR

MOVEMENT SUB~-CATEGORIES:

(N=25)

MOVE TO SOUNDS

156

" Judges I-II

Judges II-III

Judges I-III

56

Non-Locomotox Sessions Sessions Sessions
Movement’ I II I II I II
Sub=Categories- (Pexcent) (Percent) (Percent)
1. Balancing 80 80 84 84 88 88
2. Curling/bending - 100 96 100 100 100 96
3.  Stretching 96 100 100 96 96 96
4. Arching 64 80 72 76 92 88
5. Twisting 88 92 72 88 76 88
6. Turning 96 84 96 76 92 68
7. Pivoting 76 84 76 84 100 92
8. Swinging 60 68 80 60 72 68
9., Swaying 68 68 52 52 76 76
10. Circling 68 56 52 76 68 64
11. Opening/closin 72 76 68 68 56 60
12, Lifting : 92 100 92 100 100 100
13. Lowering 84 84 88 80 96 - 96
. 14.  Kicking 84 80 80 80 96 84
15. Flinging 80 88 80 76 76 80
16. Shaking/vibrating 80 68 64 76 52 68
17. Bouncing 56 72 52 48 56 36
18. Pushing/pulling 52 72 48 56 48 60
19, Falling 88 88 100 100 88 88
20. Rising 88 84 88 84 84 84
21, Lunging 88 92 . 88 84 92 84
22, .Shifting 48 48 56 48 52 52
23. Grasping 76 - 48 52 84 76




157

In Session I, 57 perceﬁt of the percentage agreements between
Judges I and II and between Judges I and III are acceptable,
Fifty-two percent of the agreements betweén Judges II and III are
accepfablea In Session II, 61 percent of the agreements between
Judges I and II; 57 pefcent, between Judges I and III; and 48 per-
cent,Abaxwéenmludgas.Ii_andMIII.axewaccepxahla- Low.. intexjudge.
peréentage agree@ents indicate that the judges were inconsistent
in evaluating the non-locomotor movement sube-categories of swing-
ing, swaying, circling, opening/closing, shaking/vibrating, bounc-

ing, pushing/pulling, shifting and grasping.

See and'Move

The data pf the See and Move task consist of the evaluation
of eleven variab1e§ - fluehcy? ériginality, flexibilify, loco=-
‘motor movements, non-locomotor movements, elaboration, body parts,
floor spaces;'level changes, tempo changes and motor creativity -
which were obtained from three judges during two evaluation
sessions.

0y

-Reliability correlation coefficients. Table 23, page 158,

presents the reliability correlation coefficients for the vari-
ables évaiuatéd b& each judge onvthe See and Move task.' These
coefficients range from r = .19 to .97. qu Judge I, nine corre-
latién coefficients are significant at the .01 level. -ﬁor both |
Judge II and Jﬁdge III, ten correlation coefficientsiare signifi-
cant at the .0l level and one at the .05 level.

For Judge I, reliability‘correlation coefficients indicate °

high relationships for flexibility (r'é .82); elaboration (r = .86)



RELTIABILITY CORRELATION COEFFICIENTS: -
SEE AND MOVE (N=25)

TABLE 23

Judge II

Motor creativity

Variables Judge I Judge III
AFluancya o7 3H%. . 88¥¥*. - 86M#.
Originality .19 - 9O** « 574
Flexibility . 82%% . 8O*# .82%#
Locomotor movements . 78%% L ITHR «8l¥%
Non-locomotor movements .7é¥* . 69% «83%%
Elaborationl | « 86#* . B7%% « GO**
Body Parts . J56%% L7O%* .64
Floor spaces .69 LO4%# .84#%
Level changes - 86*#* «85%# . 82%%
Tempo changes «30 «45% «46%

7348 . .83

*r>.40 pg .052
#% r> .51 p<& 012

éValues from Wallace and Snedecor's Tables

(Guilford, 1965, pp. 580-581)
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. and level changes (r = .86); moderate relationships for fluency
(r = .73), locomotor movements (r = .78), non-locomotor movements
(r = .72), floor spaces (r = ,69) and motér creativity (r = .73);
and low relationships for originality (r = .19), body parts
(r = .56) and tempo éhanges (r = .30). The low correlation
coeiﬁicien? for. body. parts. is. significant. at. the- .0l level,- whexeas
the low coefficients for originality and tempo changes are not
significant at the .05 level.
| For Judge II, reliability correlation coefficients indi-
cate high relationships for fluency (r.= .88), originality
(r = .90), flexibility (r = .89), 1ocomoto£ movements (r = .97),
elabor#tion (r = .87), floor spaces (r = .94), levellchanges
(r = .85) and motorvcfeativity (r = .94); ;oderate relationships
for'non-iocomotor movements (r = .69) and body parts (r = .70);
and low relationships for tempo changes (r = .45). The low
coefficient for tempo changes is significant at the..os level.
For Judge III, reliability correlation coefficients indi-
cate -high relationships for fluency (r = .86), flexibilityv(r =
.82), locomotor hovements (r = .81), non-locomotor movements
(r = .83), eléboration (r = .90), floo; spaces (r = .84), level
changes (r = .82) and motor creativity (r = .83); moderate
relationships for body parts (r = .64); and low relationships
for tempo changes (r = .46) and originality (r = .57). The low
coefficient for originality is significant at the‘.01 level,
whereas the coefficient for tempo changes is signif;cant at the

.05 level.
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Objectivity correlation coefficients. The objectivity

correlation ‘coefficients in Table 24, page 161, range from r =-,05
to .92 in Session I and .19 to .92 in Session II. 1In Session I,
twenty-three of the thirty-three coefficients are significant at
the .0l level and two.coefficients at the .05 level. Among the
Jjudges, niﬁe correlation cuefficienxs.indicaxe.high.relationéhiés.
(r = .82 to .92); eleven coefficients, moderate relationships

(r = .61 to .79); and thirteen coefficients, low relationships

(r ==-05 to .58). Correlation coefficients for elaboration and
level changes indicate high relationships among the judges
'(r = .86 to .92), Fluency correlation coefficients show a high
relatiénship between Judges I and.II (r = .84); but among the other
judges, moderate relationships (r = .69). Motor creativity corre-
latibn coefficients show high relationships between Judges I and II
(r = ,81) and between Judges I and III (r = .83); but between Judges
" II and III, a moderate ielationship (r = .68)., Originality corre-
lation coefficients indicate a moderate relationship between Judges
.I and III (r = .61); but among the other judges, low and non-signifi-
cant reiationshibs (r = .13 to .38). Flexibility correlation
coefficients show moderate relationships between Judges I and II

(r = .75) ana between Judges I and III (r = .77); but between
Judges II and IfI, a low relationship (r = .58). Correlation |
.coefficients for locomotor movements show moderate relationships
among the judges (r = .75 to .79). Correlation coefficients fér
non-locomotor movements and.body-parts'show.low relationships amohg

the judges (r =-.05 to .55). Correlation coefficients for floor
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TABLE %4

" OBJECTIVITY CORRELATION COEFFICIENTS *
SEE AND MOVE (N=25)

Variables . Judges I-I1 Judges II-III Judges I-II1

Session I .

Fluency : « 84 %% - 6O ** « 6% *
Originality .38 ' .13 . 61 %%
Flexibility o 75%# « 58%#* T S TTHE
Locomotor movements o 75%% . 7O%H* . o 7TO¥**
Non-=locomotor movements,.,50% ) «33 o« S5
Elaboration .84%# .87 . 80**
Body parts .13 =-.05 .33
Floor spaces TTHR o 7O¥* . « 57HR
Level changes : «Q2%% .88%%* T 86N*
Tempo changes «45% .12 .15

Motor creativity . 81%* . 68%* o 83%%

Session II

Fluency . o T1#% L .62%# < 66#*
Originality ~ < 69## .54 .55%%
Flexibility . . 75%% .87%# 7%
Locomotor movements o 75%% « TO%* . 7T6%%
Non-locomotor movements .46% e S4%# o +50%%
Elaboration - : L9288 . .87wR .85%%
Body parts . AT* +19 <Al
Floor spaces «89*# < GO H# o 74%%
Level changes « 92NN « 80%% . : .83%%
Tempo changes .83 .37 +32

Motor Creativity .86%% - 86%# .« BO**

*r> .40 p <£.052
#*r sy .51 p<&o.012

3Values from Wallace and Snedecox's Tables
.. (Guilford, 1965, pp. 580=581)
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- spaces indicate moderate relationships between Judges I and II
(r = .77) and between Judges II and III (r.= .70); but between
Judges I and IIi, a low relationship (r = .57).

The correlation coefficients of Session II suggest that the
judges showed a reasonéble range of improvement in their evalua-
tions. of the_va:iablés.. Twenty=-seven. of. the thirty-~three. caefficients
are significant at the .01 level and three at the .05 level. Among
the judges,‘twelve correlation coefficients reveal high relation-
éhips (r = .80 to .92); eleven coefficients, moderate relationships
(r = .62 to .76); and ten coefficients; low relationships (r = .19
to .59).. Majbr changes in the correlation coefficients of Session
11 occu£ with respect to fluency, originality, flexibility, floor
spaces, tempo changes and motor creativity. Fluency correlation
coefficients show moderate ielationships among the judges (r = .62
to .71). Originality correlation coefficients reveal a moderate
relationship between Judges I and IT (r = .69) and low relation-
ships, significant at the .0l level, between Judges II and IIIi
(r = ..54) and between Judges I and III (r = .55). Flexibility
correlafion coefficiénts indicafé a high relationship between Judges
II and III (r:= .87) and moderate relationship; between Judges I
and II (x =];75) and between Judges I and III (r = .76). Corre-
iation coefficieﬁts for floor spaées reveal a high relationship
between Judges I and II (r = .89) and moderate relationships between
Judges II and III (r = .69) and between Judges I ;nd IIT (r = .74)..
Cprrelation coefficients for tempo changes reveal a.high relation=-

ship between Judges I and II (r = .83) and low and non-significant
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relationships aﬁong the other judges (r = .32 to .37). Motor
creativity correlation coefficients show high relationships among
the judges (r = .86). All of these changes are increments above
the coefficients of the variables evaluated during the first
evaluation session.

Relationships among the variables. The acceptable vari-

ables in See and Move can be identified by examining the relation-
ships among the variables evaluated by each judge in each session.
Tables 25 through 30, pages 164 through 169, respectively, pre-
sent the means, standard deviations and intercorrelation coeffi-
cients for the See and Move task.

All correlation coefficients between fluency and motor
creativity are significant at the .0l level and indicate moderate
to low relationships (r = .77 to .51). Only one coefficient between
fluency and originality is significaht at the .01 level and indi-
cates a moderate relationship (r = .67). Five correlation coeffi-
cients between fluency and flexibility reveal moderate to low
relationships (r = .69 to .58). Five coefficients correlatihg
fluency with locomotor movements reveal moderate to low relation-
ships (r = .76 to .54). Four correlation coefficients between
elaboration and fluency show moderate to low relationships (r = .67
to .53). Two coefficients correlating fluency with floor spaces
indicate moderate to low relationships (x = .63 to .51) and five
correlation coefficients between fluency and level changes reveal
moderéte to low relationships (r = .63 to .51). Coefficients corre-

lating fluency with non-locomotor movements, floor spaces and tempo



TABLE 25

MEANS, STANDARD DEVIATIONS, AND INTERCORRELATION COEFFICIENTS OF SESSION I

VARIABLES: JUDGE I EVALUATIONS ON SEE AND MOVE (N=25)
See and Move
Session I Variables 1 7 9 10 11
1. Fluency -.02 »51%% o ,17 . 66%*
2. Originality | .29 .40% .00 .83k
3. Flexibility .22 .28 .00 .74%%
. 4. Locomotor movements .26 .34 <13 o T1%
5. 'Non-locomotor movements .09 .10 .01 .48%
6. Elaboration ' L6L¥* L02%% 28 ,70%
7. Body parts .32 .21 «45%
8. Floor spaces .12 .20 .25
9; Level changes .02 ;76**
- 10. Tempo changes 1.12
11. Motor creativity _
- MEANS 12.16 23.60 13.76 6.08 12,64 26.64 11.64 ?.80 10.00 2.20 81.16
STANDARD DEVIAIIONS . 2.88 2.85 1.82 1.85 5.85 1,38 14.99

*rs .40 pg 053
** ry 51 pg ..01°

-

alues from Wallace and Snedecor's tables (Guilford, 1965, pp: 580-581j

. V9T



TABLE. 26

MEANS, STANDARD DBVIATIONS, AND INTEROORRELATION COEFFICIENIS OF SESSION II
VARIABLES: JUDGE I EVALUATIONS ON SEE AND MOVE (N=2§)

See and Move

Session II1 Variab_les 1 2 .3 4 5 6 7 8 9 10 11
1. Fluency : L18  .68%%  ,76%% .24 .67%*t .24 .14 .63%* - 01 . 7O**
2. Originality _ .44% 10  .54%% .08 .21 =,07 .07 =.13  .74%*
3. Flexibility _ . l75%%  _72%% .39 .38 .00 .28 .12 .72%%
4. Locomotor movements . : .08 .43% .19 ;-,20 .42% 16 . 52%%
5. Non-locomotor movements ° . .13 .37 ,21 .02 .02  .55%
6. Elaboration , - - o .48% 22 .88%% .00  .60%%
7. Body parts ' : . ' .41% .10 .13 .45%
8. Floor spaces ' ' ' -.10 -.03 .08
9. Level changes , : ' ' L =7 .60%*
10, Tempo changes - ' o - o A -.02

‘11, Motor creativity .

MEANS 13.20 20.48 19.20 6.48 12,72 27.76 11.‘86 3.20 10.36 2.40 80.64

STANDARD DEVIATIONS = 2.60 8.35 2.27 1,58 1.51 6.27 1.76 1.26 5,71 1.32 13,05
* yo .40 ¢ .052
> P& a

¥ r>» .51 pe .01 .
y aVaxlues from Wallace and Snedecor's tables (Gullford, 1965, pp. 580-581)

s9T



TABLE 27

MEANS, STANDARD DEVIATIONS, AND INTERCORRELATION COEFFICIENIS OF SESSION I

VARIABLES: JUDGE II EVALUATIONS ON SEE AND MOVE (N=25)
. See and Move .

Session I Variables 1 2 3 4 5 6 7 8 9 10 11
1. Fluency L46% . 69%% 62%% .34 L61%% _63%* _.05 LA7% .14 LT5%%
2, Originality .70%% _65%% .32 .37  .6l¥* .07 .20 -,05  .B83%*

3, Flexibility LTE%% 66 52%% _57%% _ Ol 44%  -.15 L84n*
4. Locomotor movements .01 .58%% _57%#% . 16 .50% .00 LTORE

5. Nongloéomotor movenents

12 .21 L16

.09 -.23 .37

6. Elaboration .54%% 27 L90%*% 27 « 80%%
7. Body parts 13 .21 .08 LT2%%
8. Floor spaces 12 =,04 .14
" 9, Level changes .07 . 64%%
10.. Tempo changes .09

11. Motor creativity

MEANS 11.96 22.64 19.28 6.88 12,40 27.68 11.96 5.96 lo.08 2.68 81.56

STANDARD DEVIAiIONS 1.99 7.30 2.72 2.05 1.76 6.90 2,37 .93 5.54 1.31‘ 15.29
*ry .40 Ppg .05

** r o 51 pg .012

" 3Values from Wallace and Snedecox's tables (Guilford, 1965, pp. 580-581)

991



TABLE 28

MEANS, STANDARD DEVIATIONS, AND INTERCORRELATION COEFFICIENTS OF SESSION II
VARIABLES: = JUDGE II EVALUATIONS ON SEE AND MOVE (N-25) :

See and Move

" Session II Variables 1 2 3 4 5 6 7 8 9 10 11
1. Fluency JA1% 63k 67%% .28 L66%% _S1%% |18  .54%k 20 77
2. Originality 734 62%%  _40%% .16 .30 .07 .05 .08  .8l%*
3. Flexibility : , : LBL¥%  73%% .32 _46% -.00 .18 = .21  .82%*
4. Locomotor movements | : .18 .50%  ,46% -,07  .43% 16  .80%*
5. Non-locomotor movements V . . -.04 .23 .07 -.20 ;17 ' .43%

6. Elaboration | S o : L50%  .43% Q0% 25  _68%
7. Body parts . _ o ' .29 .19 .01  .55%*
8. Floor spaces | ' .18 .05 .25

9. Level changes _ o : .06 ,53%

10. Tempo changes = ' ' ' ‘ .22

11, Motor creativity

MEANS 11.92 -22,96 19.08 7.0é 12,00 27.56 12.16 5.08 9.72 2,60 8l1.52
STANDARD DEVIATIONS 2,04 8.14 2.96 2.06 1.78 6,66 1.99 1.29 5.32 1.26 15.10

*ry .40 pg .05° :
#% r 5 51 pe .012 : —
: aValues from Wallace and Snedecor's tables (Guilford, 1965, pp. 580-581)

91



MEANS, STANDARD DEVIATIONS, AND INTERCORRELATION COEFFICIENTS OF SESSION I

TABLE .29

VARIABLES: JUDGE III EVALUATIONS ON SEE AND MOVE (N=25)

See and Move

a .
Values from Wallace and Snedecor's tables (Guilford, 1965, pp. 580-581)

Session I Variables 1 2 3 4 5 6 7 8 9 10 11
1. Flﬁency .11 .29 .36 .13 .53%% w,.14 :05 L00%% 2] o S1¥%
2. Ofiginality LTORRE AT L 72%% .30 .65%% 06 .17, .02 . 85%%*
3. Flexibility LO67%% 85%% 38 . 50% =.05 .24 .33 . 84%%
4. Locomotor movements - .19 L60%* .34 .24 .35  _57T#% _68¥*

~ 5. Non-locomotor movements .09 L41%  -.24 .07 .04 .63%¥%

-6, Elaboration | .19 .47% .89%* 39 « 70%*
7. Body parts - -.06 03 ~,11 «50%

: 8; Floor spaces .19 .15 .20
9. Level changes . .08, 57%*

10. Tempo changes ' .26‘

~ 11, Motor creativity

MEANS 12.48 18.20‘.17.40 6,28 11.12 29.08 13;88 3.56 9,08 2,56 77.16

STANDARD DEVIATIONS 3.12 | 8.94 2.90 1.54 2.19 5;39 1.17 1,50 4,32 1,66 15.43
*ry .0 pg.0s?

#* ry 51 pg .012

89T



TABLE 30

MEANS, STANDARD DEVIATIONS, AND INTERCORRELATION COEFFICIENTS OF SESSION II
VARIABLES: JUDGE III EVALUATIONS ON SEE AND MOVE (N=25)

See and Move '

Session II Variables 1 2 3 4 5 6. 7 8 9 10 11
1. Fluency | » L67H% 58X _61¥* 30 .44% -,10 -.24  .51%% .34 LTTH
2. Originality .68%%  S51#% 53k _58%% 20 ~,09 L60%% 26 .93%%

" 3. Flexibility ' : J73%%  _80O¥% 35 .11 -.28 .V37‘ .32 o 73%%
4. Locomotor movements . . _ .18 .46% .03 .02 .42% 37 L65%%
5. Non-locomotor movements .10 .13 -.q1* .16 .14 L49%
6. Elaboration R | .32 .35  .92%% .30 78
7. Body parts. . .28 .03 .21 .21
8. Floor spaces ‘ ' . _ 13 -1 -.01

.9, Level changes . o - ' .15 JTTEE

10. Tempo changes . ' : : .39

11, Motor creativity

MEANS - 12,48 20.52 17.80 6.44 11.36 30.84 14.16 3.56 10.72 2.40 81.64
STANDARD DEVIATIONS - .3.14 7.80 2.89 1.76  2.00 5.82 1,03 1.26  4.90 1.44 16.35

*ry .40 pg .05%
%% r s 51 pg .012
8values from Wallace and Snedecor's tables (Guilford, 1965, pp. 580-581)

. 69T
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éhanges are either significant at the .05 level or non-significant.
The highest correlation coefficients between fluency and motox
creativity (r = .77) are observable in two sessions. In one session
(Table.28, page 167), fluency correlates moderately with flexi-
bility (r = .63), locoﬁotor movements (r = .67), elaboration (r =
.66) and. at low. levels. with:hady parts.(r =. .51) and. level. changes
(r = .54); In the éther session (Tablé 30, page 169), fluency
correlates moderately with originality (xr = .67), locomotor move=-
ﬁents (r = .61) and at low levels with flexibility (r = .58) and
level changes (r = .51). .

Allicérrelation coefficients between originality and motor
creativity are significant at the .01 level and show high to
moderate relationships (r = .93 t§ .74).‘ Five correlation coeffi-
cients between originality énd flexibility reveal moderate
relationships (r = .64 to .79). ?our coefficients correlating

'6;iginality with locomotér movements show moderate to low
relationships (r = .65 to .51), whereas three coefficients cOfre-
lating originality with non-locomotor movements show moderate to
low relgtionships (r = .72 to .53). Only one correlation coeffi-
cient between:originality and elaboration is significant at the
.01 level and indicates a low relationship (r = .58).' Two coeffi-
cients between originality and body parts (r = .61 and .65) and.
one coefficient between originality and levei changes (r:# +60).
indicate moderate relationships. Coefficients correlating origi-
nality with floor spaces and tempo changes are not significant at

the .05 level. In the session in which originality correlates*fhe'
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highest with motor creativity (r = .93), originality also corre-
lates moderately with fluency (r = .67), flexibility (r = .68)
and level changes (r = .60); and at low levels with locomotor
movements (r = .51), non-locomotor movements (r = .53) and elabo=~
ration (r = .58).

All correlation coefficients between flexibility and motor
creativity are significant at the .0l level and éﬁOW high to
moderate ;elationships (r = .84 to .72). Six correlation coeffi-
éients between flexibility and locomotor movements (r = .82 to
.67) and between flexibility and non-locomotor moveﬁents (r = .85
to .66) show high to moderate re;ationships. One coefficient .
correl#ting flexibility and elaboration (r = .52) and one coeffig
cient correlating flexibility and body parts (r = .57) indicate
low relationships. Othér coefficients correlating flexibility -
ﬁith floor spaces, level changes.‘and tempo changes are not
statistically significaﬂt. The highest correlation coefficients.
between flexibility and motor creativity (r = .84) are observable
in two sessions. In one session (Table.27, page 166), fiexi-
bility.correlates moderately with fluency (r = ;69), originality
(x = .70), locomotor movements (r = .76), and non-locomotor move-
ments (r = .66); and at a low level with elaboration (r‘= .52)
and body parts (r = .57). In the other session (Table 29, page
168), flexibility correiates highly with non-locomotor movéments
(r = .85); and moderately with originality (r = .79) and flexi-
bility (r = .67). -

All correlation coefficients between locomotor movementsi

and motor creéfivity are significant at the .0l level and indicate
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high to low relationships (r = .80 to .52). TWQ correlation
coefficients between locomotor movements and elaboration are
significant at the .01 level and show moderate fo low relafion-'
ships (r = .60 to .58). One coefficient correlating locomotor
movements and tempo changes (r = .57) indicates a low relation=-
ship. Coefficients- correlsting  locomotor: movements. with. non--
locomotor movements, floor spaces, level changes and tempo changes
are either significant at the .05 level or non-significant. In
fhe session in which locomotor movements correlate the highest
with motor creativity (r = .86), locombtor movements also corre-=
late highlﬁ Qith flexibility (r = .81) and moderately with origi=-
nality (r = .62) and fluency (r = .67).

Two correlation coefficients between non-locomotor move-
ments and motor creativity are significant at the‘.01 level and
show moderate to low relationships (r = .63 and .55). Other
vcoefficients correlating non=locomotor movements with elaboration,
body parts, floor spaces, level changes and tempo changes are
Aeither.significant at thé~.05 level or non-significant. One
correlation coefficient, which is significant at the .05 level,
“indicates a pegativé relationship between floor spaces ahd non-
locomotor movements (r =-,41). Ih the éession in which non-
locomotor movements correlate the highest with motor creativity
(r = .63), non-locomotor movements also correlate moderately with
locomotor movements (r = .60) and at a low level with fluency

(r = .53). In this session (Table 29, page 168), the coefficient
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between non-locbmoto; ﬁovements and flexibility is not>significant
at the .05 level.

All correlation coefficients between elaboration and motor
creativify are significant at the .0l level and show high to
moderate relationships (r = .80 to .68). Two correlation coeffi-
cients- betweer elaboration: and:-body parts: show-moderate- to. low:
relationships (r = .61 and .54), whereas six coefficients between
elaboration and level chanées sﬁow high relationships (r = .92
fo .88). Other coefficients correlating elaboration with floor
spaces and tempo changes are either siénificant at the .05 level
or non-significant. In the session in which elaboration correlates
the highest with motor creativity (r = .80), elaboration also
correlates highly with level changes (r = .90), moderately with
~fluency (r = .61) and at léw levels with flexibility (r = .52),
locomotor movements (r = .58) and body parts (r = .54).

Two correlation coefficients between gggx_gggsgland motor
creativity are significant at the .0l level and.shéw moderate to
low re;ationships (r = .72 and .55). Other coefficients correlat-
ing body parts with floor spaceg, level changes and tempo changes
are either s#gnificént'at the .05 level or non-#ignificaht. In
the session in which body parts correlate the highest with motor
creativity (r = .72), body parts also'correlate-moderately with
fluency (r = .63) and originality (r = .61) an§‘at low levels with
flexibilify (r = .57), locomotor movements (r = .57) aﬁd elabo-

ration (r = .54).
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Correlation coefficients between tempo changes and motor
creativity are not significant at the .05 level.

In summary, the originality, flexibility and elaboration °
variables in See and Move have the highest relationships with
the motor creativity variable. Fluency relates moderately to
motor creativity, flexibility and elaboration. Locomotor and
non-locomotor movements show high and moderate relationships
with flexibility. All correlation coefficients for locomotor
movements show high to low relationships with motor creativity,
whereas two coefficients for non-locomotor movements show moderate
to low relationships with motor creativity. Of the four elabo-
ration categories, level changes has the highest relationship
.with motor creativity and elaborationf Correlation coeffi-
cients for level changes indicate high relationships with elabo-
ration and moderate to low relationships with motor creativity.
Although two correlation coefficients for body parts show moderate
to low relationships with motor creativity and elaboration,
coefficients for tempo changes and floor spaces indicate low and
non-significant relationships with motor creativity and elabo-

ration.

Intrajudge percentage agreements. To determine the intra-
judge percentage agreements of the See and Move task, the vari-
ables evaluated by the three judges during the first evaluation
session were paired successively with similar data evaluated during

the second evaluation session. The intrajudge percentage agreements
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"presented in Tablg 31, page 176, range from 51 to 96 percent,
Eighty=-two ﬁercent of the agreements are above 80 percent anc thus
abceptable. Twelve percent of the agreements are between 68 and
79 persent and show possibilities of improvement with refinement
of the scoring system. For each judge, 82 percent of the per?
centage- agreements. are- acceptable.- Fox- Judge I. and- Judge- III,
intrajudge percentage agreements indicate consistencies in evalq—
ating all variables except originality and tempo changes. For
Judge II, intrajudge percentage agreements indicate consistencies
in evaluating all variables except 1evé1 changes and tempo changes.

Intfajudge percentage agreements were also détermined for
locomotor movement and non-=locomotor movement sub-categories. The
percentage agreements for the locomotor movement sub-categories
presented in Table 32, page 177, range from 56 to 100 percent.
Eighty-six percent of the agreements are acceptable and 11 percent
show possibilities of improvement. For Judge I, percentage'agree-
ments indicate inconsistencies in evaluating the locomotor move-
meht-sﬁb—categofies of hopping, turning and pushing/pulling. All
of the percentage agreements for the evaluations of Judge II are
acceptable apd show no inconsistencies. For Judge III, percentage
aéreements show inconsistencies ip evalﬁating the locomotor move-
ment sub-categories of hppping and turning.

Intrajudge percentage agreements for nonflocomotor move=
ment sub-categories presented in Table 33, page 178, range fiom
48 to 100 percent. Eighty-eight percent of the agreements are

acceptable and 10 percent show possibilities of improvement. ' For



TABLE 31

INTRAJUDGE PERCENTAGE AGREEMENTS:
SEE AND MOVE (N=25)

176

Dimensions Judge I Judge I1 Judge III1
and Categories (Pexcent) (Percent) (Percent)
F;uency 87 . 94 90
Originality 73 88 73
Flexibility 93 94 92
Locomotor movements 85 96 - 90
Non-locomotor movemehts 93 91 93
Elaboration 91 90 93
Body parts 90 90 . 96
Floor spaces 85 96 92
Level changés 80 79 82
Tempo changes 59 68 51
Motor.creativity .91 95 91
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TABLE 32

INTRAJUDGE PERCENTAGE AGREEMENTS FOR LOCOMOTOR
MOVEMENT SUB-CATEGORIES: SEE AND MOVE -

| (N=25)
Locomotor Movement Judge I Judge II Judge III
Sub-Categories (Pexcent) (Percent) - (Percent)
L.. Walking. : 84~  100. 96.
2. Running | 92 92 84
3. Jumping - 84 96 88
.4. Hopping _ 72 | 88 . 56
5. Leaping 92 | §6 92
6. Skippiﬁg/galloping/ _ - :
sliding 80 . 88 84
7. Turning _ 76. ' 92 . 76
8. Rolling ' 96 100 92-
9. Rotating in/into .
~inverted position . : 100 100 - - 96.
iQ. " Bouncing | . - 100 100 92
11. Pushing/pulling | 72 100 92

12. ‘Falling ’ _ . 84 96 100
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TABLE 33

INTRAJUDGE PERCENTAGE AGREEMENTS FOR NON-LOCOMOTOR
. MOVEMENT SUB-CATEGORIES: SEE AND MOVE

(N=25)

Non-Locomotor Movement Judge I Judge II Judge III

" Sub=Categories (Percent) (Percent) (Percent)
1. Balancing 80 96 v 88
2. Curling/bending : 100 100 . 100
3., Stretching 100 - 100 100
4. Arching . 84 - 100 88
‘5., Twisting ' 92 92 92
6. Turning A 80 72 84
7. Pivoting 96 88 100
8. Swinging 84 92 76
9. Swaying : 92 84 80
10. Circling 84 76 48
11. Opening/closing 80 - 84 96
12. Lifting ' 100 100 100
13. Lowering . . ‘ - 100 ' 88 100
14. Kicking ‘ 92 84 - 100
15. Flinging 92 96 ~ 100
16. Shaking/vibrating - 100 92 92
17. Bouncing ) - 88 92 80
18. Pushing/pulling 72 . 92 72

19. Falling ' 84 100 100

20. Rising 88 . 88 76
- 21. Lunging 84 100 80
22. Shifting : : : 84 92 60

23. Grasping - 84 92 92
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Judge I, percentage agfeements indicate inconsistencies in evaluat-
ing one non-locomotor movement sub-category, pushing/pulling. For.
Judge II, percentage agreements show inconsistencies in evaluating
two non-locomotor movement sub=-categories, turning and circling.
For Judge III, percentage agreements indicate inconsistencies in
evaluating, the. non=locomator. movement sub=categgries of swinging,
circling, pushing/pulling, risiﬁg and shifting.

Interjudge percentage agreements. To determine interjudge

ﬁercentage agreements of the See and Move task, the variables
evaluated by the three judges were paifed successively for both
evaluation sessions. The percentage agreements presented in Tabie
34, paée 180, range from 57 to 96 percent in Session I and from 54
to 93 percent in Session II. Seventy-nine percent of the inter-
judge percentage agreements in Session I are acceptablé and 15
percent show possibilities of improvement;. Eighty-two percent
bf the agreements between Judges I and II and between Judges I
and I and 73 percent of the agreements between Judges II and III
are acceptable. In Session II, 82 percent of the interjudge per-
centage.agreements are acceptable and 15 percent show possibilities
of improvement. Among the judges, 82 percent of the agreements are
acceptable. .in béth evalu#tion sessions low interjudge percentage
agreements indicate that‘the judges were inconsistentin evaluating
originality and tempo changes.

Interjudge percentage agreements were also determined for
the locomotor movement and non-iocomotor movemept-sub-categories.,

>Percentage agreements for the locomotor movement sub~categories
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TABLE 34

INTERJUDGE PERCENTAGE AGREEMENTS
SEE AND MOVE (N=25)

Dimensions Judges I=-II Judges II-II1I Judges I-III
and Categories (Percent) (Percent) (Percent) .
Sessipn T.

Fluency -9l 88" 86
Originality 78 66 69
Flexibility 92 88 .90
Locomotor movements 84 83 87
Non-locomotor movements 90 : 84 85
Elaboration : 88 ' 89 86
Body parts 84 82 83
Floor spaces 96 : 87 85
Level changes 84 79 81
Tempo changes 64 . 57 58

Motor creativity ' 91 88 91

Session II

Fluency 86 - 8s . 86

" Originality 77 S 72 76
Flexibility "~ o3 ‘92 9
Locomotor movements 84 85 ) 88
Non-locomotor movements 90 ' 89 : 87
Elaboration 93 89 : 88
Body parts : 89 84 ' 83
Floor spaces 92 : 86 . - 83
" Level changes ‘86 - 84 81
Tempo changes .77 63 54

Motor creativity : 92 . .92 - | 92
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presented in Table 35,'page 182, range from 56 to 100 percent in
Session I and from 52 to lQO percent in Session II. Seventy-five
percent of the agreements in Session I are acceptable and 19 per-
cent show possibilities of improvement. 1In Session II, 72 percent
of the agreementsvaré acceptable and 22 percent show possibilities
of improvement. Between Judges I and II, 67 percent of the agree=
ments in'both'sessions are acceptable. Between Judges II and III,
83 percent of the agreements in Session I and 67 percent in Session
II are acceptable, Between Judges I and III, 75 percent of the
agreements: in Session I and 83 percent‘in Session II are acceptable.
Low interjudge percentage agreements indicate that the judges were

-

inconsistent in evaluating three locomotor movement sub-categories -
hopping, skip/gallop/slide #nd turning. | ~

Interjudge percentage agreements on the non-locomotof move=
ment sub-categories presented in Table 36, page 183, range from 28
to 100 percent in Session I, and from 20 to iOO'percent in Session
II. Fbrty-eight percent of the agreements in Session I are accept-
able, and 39 percent show possibiiities of improvement; whereas in
Sessioﬂ II, 61 percent of the agreements are acceptable and 32
percén? show possibilities of improvement. Between Judges I and
II, 48 perce;t of the agreements in Session I and 57 percent iﬁ
Session II are acceptable. Betwéen Judges II and III, 43 percent
of the agreements in Seésion I and 65 percent in Session II are
acceptable. Between Judges I and III,.52 percent of the agree-

ments in Session I and 61 percent in Session II are acceptable.

Low interjudge pefcentage agreements indicate that the judges were
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TABLE 35

INTERJUDGE PERCENTAGE AGREEMENTS FOR LOCOMOTOR
.MOVEMENT SUB-CATEGORIES: SEE AND MOVE
(N=25)

Judges I-I1 Judges II-III Judges I-III

Locomotor Sessions Sessions Sessions
Movement I II I IT I II
Sub-Categories. ~. (Pexcent). |  (Percent) ~ (Pexcent)
1. Walking 92 92 96 100 88 92
2. Running 92 92 80 88 88 = 88
3. “Jumping 84 88 ‘ 88 88 88 92
4. Hopping 56 56 - 68 52 72 72
S. Leaping 92 88 84 88 84 100
6. Skipping/
galloping/ _ A ‘
sliding 76 60 56 60 72 76
7. Turning 68 76 88 72 64 80
8. Rolling 100 .96 100 92 100 88

9. Rotating in/
into inverted ) _
position 100 100 96 100 96 100

10. Bouncing 84 84 84 76 100 92

11. Pushing/ ‘ ,
pulling 68 72 88 . 80 80 84

12. Falling 80 92 "84 88 | 88 88




TABLE 36

INTERJUDGE PERCENTAGE AGREEMENTS FOR NON-LOCOMOTOR

MOVEMENT SUB-CATEGORIES:

(N=25)

-SEE AND MOVE

183

Non-Locomotor

| Judges I-II

Judges II-III

Judges I-III

Sessions

Sessions

Sessions

Movement I II I II_ I II
Sub-Categories. (RPexcent). |. (Percent) (Pexcent)
1. Balancing 56 56 56 64 60 76
2. Curling/
. " bending 100 100 100 100 100 100
3. Stretching 100 100 100 100 100 100
4., Arching 76 76 76 80 76 80
5. Twisting 76 84 80 88 72 80
6. Turning 56 72 68 72 80 76
7. Pivoting 68 84 72 84 96 100
8. Swinging 80 88 80 80 68 84
9. Swaying 76 68 72 - 76 80 84
10. Circling 80 72 56 60 52 72
11. Opening/ .
’ closing 72 68 64 84 76 68
12, Lifting 100 100 100 100 100 100
13. Lowering’ 88 100 88 100 100 100
14. Kicking 64 80 68 84 88 80
15. Flinging 84 88 84 88 84 92
16. Shaking/ ' ‘ ’ '
’ vibrating 80 80 76 76 88 96
17. Bouncing 76 72 84 80 68 68
18. Pushing/
. pulling 64 60 68 56 56 64
19. Falling 96 80 100 100 96 80
20. Rising 92 84 80 84 72 76
2l. Lunging 88 80 76 88 72 84
22, Shifting 28 20 40 64 48 48
23. Grasping 60 - 68 60 52 100

.76 -
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inconsistent in evaluating the non-locomotor movement sub=cate-
gories of balancing, arching, turning, swaying, circling, open-

ing/closing, bouncing, pushing/pulling, shifting and grasping.

Hoops and Lines

The data of the Hoops and Lines task consist of the evalu-
ations of twelve variables = fluency, originality, flexibility,
locomotor movements, non-locomotor movements, manipulative move=-
ments, elaboration, body parts, floor spaces, level changes, tempo
changes and motor creativity - which were obtained from three
judges during two evaluation sessions.

~ke1iabi1itz correlation coefficients. Table 37, page 185,
presents the reliability correlation coefficients for the yariables
evaluatem by each judge in the Hoops and Lines task. These coeffi=-
‘cients range from r = .34 to .95, For Judge I, eleven coefficients
are significant at the .0l level. . For Judge II and.Judge III,
eleven reliability correlation coefficients are significant at the
.01 level and one at the .05 level.

‘ -For Judge I, reliability correlation coefficients show ten
moderate relatzonshlps for fluency (r = .62), flexibility (r = .71),
locomotor movements (xr = .72), non-locomotor movements (r = .61),
manipulative movements (r = .77), elaboration (r = .70), body
parts (r = ;62), floor spaces (r = .79), level changes (r = .77)
and motor creativity (r = .62); and two low rei;tionships for
originality (r = .34) and tempo changes (r = .52). The low coeffi-

.Cient‘for_tempo changes is significant at the .01 level, whereas -



TABLE 37

RELIABILITY CORRELATION COEFFICIENTS:
HOOPS AND LINES (N=25)
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Variables Judge I Judge II Judge III
Fluency— o G2 Wl 86" o 4%
Originality .34 e .82%%
Flexibility | o T1#% .‘90** -3 L
Locomotor movements .72**( - 88#%* o TT7%%
Non=locomotor movements '.61**. 3L L .84%%
Manipulgtivé movements . 77H% cO5*# .90 *#
Elaboration .70**. . 78%% L87%#
Body part « 62%# ;70*? .61?*
Floor spaces o TON% e 59%% « 67 H%
Level changesv o TTH% - 80O*# « 8O%¥*
Tempo changes s2ee a7 .80%*
‘Motor creativity . « 623 c94¥% . 88%%*

*#r>».0 pc.052
## rs .51 p&.o12

3yalues from Wallace and Snedecor's

(Guilford, 1965, pp. 580-581)

Tables
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the coefficient for originality is not even significant at the
.05 level.

For Judge II, reliability correlation coefficients indi-
cate high relationships for fluency (r = .86), flexibility (r é
.90), locomotor movements (r = .88), non-locomotor movements
(r = .81), manipulative movements (r = .95), level changeé (r =
.80) and motor creativity (r = .94); moderate relationships for
originality (r = .73), elaboration (r = .78) and body parts
(r = .70); and low relationships for floor spaces (r = .59) and
tempo changes (r = .47). The low coefficient for floor spaces
is signifiéant at the .0l level and for tempo changes at the .05
level, . | '

For Judge III, reliability correlation.coefficients indi-
cate high relationship; for originality (r = .82), flexibility
(r = .81), non~locomotor movements (r = .84), m;nipulative move-
ments (r = .90), elaboration (r = .87), level changes (r = .80),
tempo changes (r = .80) and motor creativity'tr.= .88); moderate
relationships for locomotor movements (r = .77), body parts (r =
.61); floor spaces (r = .67); and a low relationship for fluency‘
(r = .47), which is significant at the .05 level.

"Objéefivitx correlation coefficients. The objectivity
correlation coefficients presented'in.Table 38, page 187, range
from r ==-.11 to .88 in Session I'aﬁd‘from r= ;65 to .92 in
. Session II. In Session I, twenty-three of the thirty-six corre=-
lation coefficients are significant af the .0l level and five at

the .05 level. Among the judges, six correlation coefficients



 TABLE 38.

OBJECTIVITY CORRELATION COEFFICIENTS:
HOOPS AND LINES (N=25)

187

Variables ‘ . Judges I-II

Judges IT-TIX

Judges I-IIX

Session 1

Fluency

Originality

Flexibility
Locomotor movements

Non-=locomotor movements
Manipulative movements

Elaboration
Body parts
Floor spaces
Level changes
Tempo changes

Motor Creativity

Session II

" Fluency
Originality

Flexibility
Locomotor movements

Non-locomotor movements

Manipulative movements
~4Blaboration

Body parts

Floor spaces
Level changes
Tempo changes

'Motor creativity

o T2%%
.26

o T2%H
. 8l¥*
. 52%#

. 78%%

. 78%%
.25

.83%%
LT6**
.88%#

o T2%%

L ] 61** .

.21

.68%#%
o TT7HR

« S5%*

- 70%*

JT2%%
L] 05
o TT7HR

J92%%

SOLEH

-« 62%%

«4A9%
.28

«63%*
- 8O**
. 58%#
o Bl¥

« 50%

.33

-« 66%#
| 78%#

.05

. 63%% -

.19
[ ] 36
. 6O**.
o 77HE

<61 %%
.8l¥%

64 %%
«26
o 74%%
»B3%%
«40%*

61 %%

*r > .40 pL .05>
**r > .51 pg .012

3Values from Wallace and Snedecor's Tables
(Guilford, 1965, pp. 580-581) '



indicate high relationships (r = .80 to .95); fourteen coeffi-
cients, moderate relationships (xr = .63 to .78); and sixteen
coeffiéients, low relationships (r =-.11 to .58).

Correlation coefficients for locomotor movements indicate
:high relationshipé between Judges I and II (r = .81) and between
Judges I and III (r = .80); but between.Judges»II and III (r =
.75), a moderate relationship. Correlation coefficients for
manipulat;ve movements show high relationships between Judges II
and III (r = .80) and between Judges I and III (xr = .Bi); but
between Judges I and III (r = .78), 5 moderate relationship.
Correlation coefficients for floor spaces indicate a high
relatiohship between Judges I and‘iI (r = .83), a moderate
relationship between Judges I and III (r = .66) and a low
relationship between Judges II and IIX (r = .51). Correlation
.coefficients for tempo ghanges reveal a high relafionship between
‘Judges I and II (r = .88), but low and non-significant relgtion-
ships among the qther judges. Fluency correlation coefficients
indicate a moderafe relationship between Judges I and III (r =
«72)3 aﬁd among the other judges, low relationships significant
at the,,OS leyei. 'F1e¥ibility éorrelation coefficients shéw
moderate relAtionships between Judges I and II (r = .72) and

between Judges I and III (r = .63); but between Judges II and III

188

(r = .50), a low relationship significaht at the .05 level. Elabo-

ration correlation coefficients show moderate relationships between

‘Judges I and II (r = .78) and between Judges II and III (r = ;63);
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but between Judges I and III (r = .50), a low relationship signifi-
cant at the .05 level. Objectivity correlation coefficients for
level changes (r = .66 to .78) reveal moderate relationships among
the judges. Correlation coefficients for non-locomotor movements
(xr

(r

.41 to .58), body parts (r = .25 to .33) and originality

.22 to .28) indicate low relationships among the judges.
Coefficients for body parts and originality are nét significant
at the .05 level.

Oﬁly slight changes are observable in the correlation
coefficients of the evaluated variabies in Session II. Twenty-
six of the thirty-six correlation coefficients are significant
at the .0l level and three at the ;05 level. Among the judges,
five correlation coefficiepts indicate high relationships (r = .80
to .92); eighteen coefficients, moderate relationships (r = ;60
to .78); and thirteen coefficients, low relationships (r = .05 to
+55). Major changés in the objectivity.correlation coefficients
in Session II occur with respect to locomotor movements, none
locomotor movements, manipulative movemenfs; elaboration, floor
spaces and level changes. All Session II correlation coefficients
for logomotor;mﬁvements (r = .64 to .77), elaboration (r = .64 to
.75) and floér spaces (r = .68 to .77) show moderate relationships
among the Jjudges., Correlation coefficients for non-locomotor
movements reveal a moderate relationship between Judges I and III
(r = .61); but amoang the other judges (r = .44 to .55), low
relationships. Correlation coefficients for manipulative move=-

ments reveal a high relationship between Judges I and III .(r = .81)
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and moderate relationships among the other judges (r = .70 to
.78). All correlation coefficients for level changes indicate
high relationships among the judges (r = .80 to .92). These
changes in the objectivity corrélation coefficients of Session II
represent coefficient decrements for locomotor movements and
manipulative movements but coefficient increments for non-loco-
motor movements, elaboration and level changes.

Relationships among the variables. The acceptable vari-

ables in the Hoops and Lines task can be identified by examin-
ing the relationships ambng the variables evaluated by each judge
in each session. Tables 39 through 44, pages 191 through 196,
respectively, present the means, standard deviations and inter-
correlation coefficients for the evaluated variables in Hoops and
Lines.

All correlation coefficients between fluency and motor
creativity are significant at the .01 level and show moderate to
low relationships (r = .79 to .54). Five correlation coefficients
bétween fluency and flexibility indicate moderate to low relation-
§§ips (r = .72 to .58). Six coefficients correlating fluency with
o;iginality (r = .51 and .55), non-locomotor movements (r = .57
a%d .51) and body.parts (r = .58 and .53) indicate low relation=-
ééips significant at the .0l level. Two coefficients correlating
fluency with level changes (r = .52) and tempo changes (r = .51)
show low relationships significant at the .0l level. A correlation
coefficient between fluency and elaboration reveals a moderate

relationship (r = .69). Other coefficients correlating fluency



- MEANS, STANDARD DEVIATIONS, AND INTERCORRELATION COEFFICIENTS OF SESSION I

TABLE 39

VARIABLES: JUDGE I EVALUATIONS ON HOOPS AND LINES (N=25)

~ - Hoops and Lines , ' .

Session I Variables 2 3 4 5 6 7 8 9 10 11 12
1. Fluency .36 63%%  50% .57%% .02 .38 .22 .10 .48% ;.03~ . H4%%
2. Originality L62%%  41%  _56%% 10 .4l%  ,41% (13 .29 .07 . 84%%
3. Flexibility WT3%% _64%% 34 .56%% 20 .17 .62;* .13 87H%
4.:Locomotor movements .48% -,.18 .56%% .08 .43% « 50% «40% «67%%

‘ 5. Non~locomotor )

.movements -.35 .34 =_.10 .44% A2 .18 . H5%%
6. Manipulative
‘ movements .08 .48% - 51%*% 15 -.30 .17
7. Elaboration . 48% .30 L83%% _ETHE | T5%%
8. Body parts -.22 .15 -.06 <47*
9. Floor spaces .14 .28 .23

10. Level changes .47% . 67%%

11. Tempo changes .29

12, Motor creativity A . .

MEANS 7.12 17.76 16,08 4.56 6,56 4,96 23.72 9.80 5.48 5.44 3.00 64.68

.STANDARD DEVIATIONS . 5.33 3.20 1.78 Al.89 2,05 3.82 1.78 .82 2,10 1.47 11.33

* r> .40
#* r > .51

p< .05
p< .012

- 8Jalues from Wallace and Snedecor's Tables (Guilford, 1965,'pp. 580-581)

T6T



TABLE 40

MEANS, STANDARD DEVIATIONS, AND INTERCORRELATION COEFFICIENTS OF SESSION II

VARIABLES: JUDGE I EVALUATIONS ON HOOPS AND LINES (N=25)
Hoops and Lines _
- Session II Variables 1 2 3 4 ° 5 6 7 8 9 10 11 12
1. Fluency .38 . 49% . 46% .45% ~_,05 .42% .09 .19 .28 <41% e 54%%
' 2, Originality .84%% 22 J55%%  _46%  ,68%% _56%% 00 S51¥x 22 LO5%%
3, Flexibility .46% L65%%  _43% JTTHE 40% .22 J50%%  _4]1% «O3%%
4, Locomotor movements .36 -.32 «26 -.10 .42% .20 - 25 .35
5. Non-locomotor '
movements ~-.28 .50% .09 .36 .A2% «S5%%  62%%
6. Manipulative :
movements <39 .65%% - 28 .26 -.11 . 44%
7. Elaboration L46% .37 87#%  41% 85#*
8. Body parts -.38 .27 -.38 L52%%
9. Floor spaces .30 .39 .17
10. Level changes ' .21 L6THR
11. Tempo changes. .37
12; Motor creatiﬁity
MEANS 7.72 20.40 16,16 4.80 6.52 4.84 .24.76 10.88 '5.56 5.56 2.76 69.04
STANDARD DEVIATIONS 1.67 7.38 3.04 1.38 2.12 2.36 3.78 2.09 .92 2,12 1.54 13.92

*ry .40  pg .05%
#* ro .51 pg .012

. Values from Wallace and Snedecor's tables (Guilford, 1965, pp. 580~581)

¢6T



TABLE 41-

MEANS, STANDARD DBVIAIIONS, AND INTERCORRELATION COEFFICIENTS OF SESSION I
VARIABLES: JUDGE II EVALUATIONS ON HOOPS AND LINES (N=25)

Hoops and Lines

Session I Variables 1 2 - 3 4 5 6 7 8 9 10 11 12
1. Fluency J51%%  _65%% ,43%  ,48% .27 ,44%  .58%*% =,06 .38  ~.06  .76%%
2, Originality - .47%  ,29. .29 .25 .21 .18 =.00 .28 <.10  .78%
3. Flexibility. .56%%. _51%% _63%% 39 .36 =.05 .40% .05 LTO%H#

. 4. Locomotor movements - - .31 -.11 JTANR Q2% S50%  42%  L41%  67%%
5. Non-locomotor '

movements : . -.17 .18 .06 .14 .15 .09 .44%
6. Manipulative , :
movements -.08 «15 -,48% .16 -.26 <32
7. Elaboration . o LSTEE 46% L TTEE  45% 68%¥
8. Body parts ‘ S -.02 - .32 -,16  .50%
9. Floor spaces . - ' A3 .26 .16
10. Level changes ; ‘ , ' .12 . 62%%
11, Tempo changes ' . _ : _ .15

12, Motor creativity

. MEANS - ' 7.00 17.56 16.80 5,04 5.68 6,08 25,12 11.68 5.24 5.24 2.92 66.44

' STANDARD DEVIATIONS 1.29 4.77 3.19 1,57 1.55 2.43 3.97 1.84 1.16 2.15 1,55 9.90

*rs .40 p¢g .052
#* ry .51 pg.012
a‘Values from Wallace and Snedecor's Tables (Guilford, 1965, pPpP. 580-581)

€61



TABLE 42

MEANS, STANDARD DEVIATIONS, AND INTERCORRELATION COSFFICIENTS‘OF SESSION II

VARIABLES: JUDGE I1I EVALUATIONS ON HOOPS AND LINES (N?ZS)

Hoops and Lines

Session II Variables 1 2 3 4 5 5 7 8 9 10 11 12
1. Fluency .41* L72%% 35 J51¥% 14 L69%% 53%k 32 J52%% 32 . 7O%%
2. Originality ' .34 .30 .03 .13 .31 .19 .23 .10 .34 o T 4N
3. Flexibility A : «44* «41% . 45% J78%% 55%% 2] « 60%* .54** . 82%#*
4. Locomotor movements ‘ ' <20 =.33 J53%% 24 .63%% 19 «49% o S1¥%
5. Non-locomotor A
movements , : . - 44% «41% .08 «41% «25 .42% <35
6. Manipulative , _ .
. movements : , o 17 ¢35 =.,49% 32 -.06 .26
: 7. Eléboration : ’ SSTRE ST7RR 75X _66%%  BaR#
8. Body parts A ' .00 .18 .11 . 53%%
‘9, Floqr spaces ' - .28. . 50% .43%
io. Level changes. .29 «ST%H
11. Tempo changes ;60**
12. Motor creativity
MEANS 7.12 16.92 16.96 4.84 5.80 6.32 24,36 11,00 5.32 5.44 2,60 65.36
4 STANDARD DEVIATIONS 1.39 4.61 2.42 1.4§ ©1.73  2.34 3.95 1.76 1.03 1.98 1.32 9.80

*ry .40 pg .05
** r> .51 pg .01
3Values from Wallace and Snedecor's tables (Guilford, 1965, pp. 580-581)

Y61



TABLE 43

MEANS, STANDARD DBVIAIIONS; AND INTERCORRELATION COEFFICIENTS OF SESSION I

VARIABLES: ' JUDGE III EVALUATIONS ON HOOPS AND LINES (N=25)

Hoops and Lines

Session I Variables 1 2 3 4 5 6 7 8 9 10 11 12

1. Fluency .35 L628% . 42 .19 .37 .46% .05 .11 .32 JSL¥E 64N
2. Originality . 74%% - 31 «4T¥* .31 .31 -.07 .21 .32 .23 .B3%%*
3. Flexibility «58%% _57%% 30 .61%% 05 .39 L S55%%  _42% . 93%¥
4. Locomotor movements .2l -.06 .52#% ., 02 .36 .53%% 33 .55%%
5. Non;locomotor .

» movements -.42% .45% ~,01. .A8% .35 .32 « 5T ¥*
6. Manipulative

movements . .01 .09 -.20 04 .02 .31

7. Elaboration .26 . 44% . 78%%  _BO¥X  73%%
8. Body parts .08 -.21 -,06 .08
9, Floox spaCeSv <20 .13 .38
10, Level changes L60%% _E3%*

11, Te@po'changes . 58%#
12, Motor creativit& .

MEANS 7.52 19.00 16.72 4.60 6.64 5.48 26,60 12.72 5.04 5.76 3.08 69.84
STANDARD DEVIATIONS 1.48 4.86 2.94 '1.35 2.29° 2.18 3.66 1.40 .89 1.94 1.73 10.40
*ry .40 pg .05

* re .51 pg .012

3values from Wallace and Snedecor's tables (Guilford, 1965, pp. 580-581)

S6T



TABLE 44

MEANS STANDARD DEVIATIONS, AND INTERCORRELATION COEFFICIENTS OF SESSION II
VARIABLES‘ JUDGE III EVALUATIONS ON HOOPS AND LINES (N-25)

Hoops and Lines

‘Session II Variables 1 2 - 3 4 5 6 7 8 9. 10 11 12
1. Fluency . .55%* _58%% .22 .20 .38 = .29 .16 -.03 .36 .19  .64%*
2. Originality , J77%% 19 .27  ,56%% .32 .33 .14 .30 .23  .BO%*
3. Flexibility o : . L47%*  ,53%%  _47%  _50%% .30 |13 .48  .53%% _QD%k
4. Locomotor movements ' .39  -,3a4 .32 .14  .49% .09 .32 .34

5. Non-locomotor .

6. Manipulative

movements v .15 .18 -.27 .34 ~.05 o 51i%
7. Elaboration h | L62%%  AS%  7O%E  BI¥%  68¥%
8. Body parts R o .22 .22 .25  .50%
9. Floor spaces ., : o L. .07 .29 .10
10. Level changes - : o ' | L61¥%  5g%%
11. Tempo changes ' : . 54%%

12. Motor creativity

MEANS _ 8.12 23.44 17.92 4.36 7.72 5.84 27.88 13.44 5.56 6.6 2,72 77.36
_STANDARD DEVIATIONS 1.17 - 6.51 2.90 1.47 1.93 2.58 3.94 1;47 .87 1.84 1.46 11.91

*ry 4 pg .052
#* ry .51 pg .012

. Walues from Wallace and Snedecor's tables (Guilford, 1965, pp. 580-581)

961
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with locomdtor movements, maﬁipulative moveﬁents-and floor spaces
are either significant at the .05 level or non-significant. "In
the session in which fluency correlates the highest with motor
creativity (r = .79), fluency also correlates moderately with
flexibility (r = .72) and elaboration (r = .69) and at low levels
with non-locomotor movements (r = .51), body parts (r = .53) and
level changes (r = .52). |
Al; correlation coefficients between originality and motor
creativity are significant at the .01 level ‘and show high to
moderate relationships (r = .95 t§ .f4). Four coefficients corre-
lating originality with flexibility reveal high to moderate
relatiohships (r = .84 to .62). Two coefficients correlating
originality with non-locomotor movements (r = .56 and .55) and one
coefficient correlating originality and manipulative movemenfs
(r = .56) show low relationships significant at the .0l level. A
édrrelétion coefficient between originality and elaboration indi-
cates a moderate'relationship (r = .68). Two coefficients corre-
léting origina;ity with .body parts‘(r = .56) and level changes
(r = .Si) suggest low ielationships significént at the .01 levél.
Other cpefficieﬂts correlating priginality with locomotor movee
ments, floor'spaces-and teﬁpo changes are either sigﬁificant at
the .05 level or non-significant. In the séssion in which origi-
nality correlates‘the highest with motor creativity (r = .95),
originality also correlates.highly with flexibility (r = .84),

moderately with elaboration (r = .68) and at low levels with non-
'locomotor‘movements (xr = .55), body parts (r = .56) and level A

changes (i = .51).



198

All correlation coefficients between flexibility and motor .
creativity are significant at the .0l level and show high to mod-
erate relationships (r = .93 to .79). Three coefficients corre-
lating flexibility and locomotor movements show moderate to low
relationships (r = .73 to .56). Five correlation coefficients
between flexibility and non-locomotor movements indicate moderate
to low relationships (r = .65 to .51) and one coefficient corre-
lating flgxibility with manipulative movements shows a moderate
relationship (r = .63). Two correlation coefficients between
flexibility and elaboration show modérate relationships (r = .77
and ;63). Four coefficients correlating flexibility with body
parts (r = .55 and .56) and tempo changes (r = .53 and .54) reveal
ldw relationships significant at the .0l level. Four correlation
coefficients between flexibility and level changes indicate mod-
‘erate to low relationships (r = .62 to .55). . The highest corre=
lation coefficients between flexibility and motor creativity
(r = .93) are observable in two sessions. In one session (Table
40, page 192),.f1exibility correlates highly with originality
(r = .34), moderately with‘non-locomotor movements (r = .65) and
elabotgtion (t ; «77) and at a low level with level changes (r =
.59). In thé other.session (Table)43, page 195); flexibility
correlafes.moderately with fluency (r = .62), originality (r =
.74) and elaborgtiqn (r = .61) and at low levels with locohotor
movements (r = .58), non~-locomotor moveﬁents (r = .57) and level

changes (r = ,55).
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Four correlation coefficients between locomotor movements
and motor creativity are significant at the .0l level and indi=-
cate moderate to low relationships (r = .67 to .51). Four
coefficients correlating locomotor movements with elaboration .
show moderate to low relationships (r = .74 to .52). A corre=-
lation: coefficient between lacomator. movements. and.floexr spaces.
shows a moderate relatiohship (r = .63) and one between locomotor
movements and level changes shows a low relationship (r = .53).
Othexr coefficients correlating locomotor movements with non-loco=-
motor movements, manipulative-moﬁements, body parts and fempo
chanées.are significant at the ;05 level or non-=significant.

The hiéhest correlation coefficients between locomotor movements
and motor creativity (r = .67) are observable in two sessions.

In oné session (Table 39, page 191), locomotor movements corre=
late moderately with flexibility (r = .73) and at a low level with
elaboration (r = .56). In the other se§sion (Table 41, page 193),
locomotor movements correlate moderately with elaboration (r =
.74) -and at a low level-with flexibility (r = .56).

Two correlation coefficients between non-locomotor move-
ments and motor creativity are.significaht at the .0l level and
indicate moderate to low relationships (r = .65 to .57). .TWO
correlation coefficients‘bétween non-locomotor movements and tempo
change§ show moderate and low relatibnships (r = .61 and .55).
Other coefficients correlating non-locomotor movements with
manipulative movements, elaboration, body parts, floor spaces

and lével changes are either significant at the .05 level or



200

‘- non-significant. In the session in which non=locomotor movements
correlate the highest with motor creativity (r = .65), non-loco~-
motor movements'also correlate moderately with flexibility (r =
.64) and at low levels with originality (r = .56) and fluency

(r = .57).

One“coxrelgtionucoefficienf between manipulative movements
and motor creativity indicates a low relationship significant at
the .01 level (r = .Sl), One coefficient correlating manipulative
movements and body parts indicates a moderate relationship (r = .65).
Another coefficient.correlating manipulative movements with floor
spacés shows a low negative relationship (r =-,51). Other coeffi=-
‘cients.correlating manipulative movements with elaboration, level
changes and tempo changes are either significant at the .05 level
or non-significant. In the session in which manipulative movements
correlate the highest with motor creativity (r = .51), manipulative
movements also correlate low with originality (r = .56).

‘All correlation coefficients between elaboration and motor
creativity are sfgnificant at the .01l level and show high fo moda.
erate rélationships'(r = .85 to .68).» All correlation coeffi-
cients_betweeh elaboration and level changes show high to moderate
relationshipg (r = .87 to ;75). Three coefficients correlating
elaboration with body parts indicate moderate fo low relatioﬁships
'(r = .62 to..57). Only one coefficient correlating elaboration
and floor spaces is significant at the .0l level and indicates a
low relationshib (r = .57). Four correlation coefficients between

elaboration and témpo changes indicate high to moderate relationships
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(r = .81 to .66). In the session in which elaboration correlates
the highest with motor cre#tivity (r = .85), elaboration also
correlates highly with level changes (r = .87) and moderately with
flexibility (r = .77) and originality (r = .68). In this particu-
lar session (Table 40, page 192), originality correlates the
highest with motor dreativity (r = .95).

Two correlation coefficients between body parts and motor
" creativity show low relationships significaﬁt at the .0l level
(r = .52 and .53). Other coefficients correlating body parts
with floor- spaces, lével changes and tempo changes are not signifi-
cant'at the .05 level. In the session in which body parts corre-
late the highest with motor creativity (r = .53), body parts also
correlate at low levels with elaboration (r = .57), flexibility
(r = .55) and fluency (r = .53).
' All coefficients correlating floor spaces with motor
Cfeativity, level changes and tempo changes are either signifi-
cant at.the .QS’;evel or non-significant.

. All correiation coefficients between level changes and
motor cfeativity are significant at the .0l level and show mode
erate to low relationships (r‘é .67 to .57). Two correlation .
éoefficients.between level changes and tempo changes show mod-
erate relationships (r-= .61 and .60); The highest correlation
coefficients between level changes and motor creativity (r = .67)
are observable in two sessions. In one session (Table 39, page
191), level changes correlate highly with elaboration (r = .83)

and moderately with flexibility (r = .62); In fhe other session
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(Table 40, page 192), level changes correlate highly with elabo=-
ration and at low levels with originality (r = .51) and flexi-
bility (r = .59).

Three correlation coefficients between tempo changes an&

motor creativity are significant at the .0l level and show mod-
erate to low relationships (r = .60 to .54). In the session in
which tempo changes correlate the highest with motor creativity
(r = .60), tempo changes also correlate moderately with elabo-
ration (r = .66) and at a low level with flexibility (r = .54).
In this particular session (Table 42, page 194), motor creativity
correlates highiy with both elaboration (r = .84) and flexi-
bility (r = .82). An examination of the intercorrelation coeffi-
cients for all sessions of the three movement tasksshows that
this session is the only one in which all correlation coefficients
between elaboration and the four elaboration categories are
significant at the .0l level (r = .75 to .57).

In summary, the originalit&, flexibility and elaboration
variables in Hoops and Lines have the highest relationshipsvwith
the motor creativity variable. Fluency relates moderately with
motor creativity and flexibility. Of the three flexibility cate-
gories, locomotor movements and non-locomotor movements have the
highest relationships with motor creativity and flexibility.
Apparently, how a subject moves in relation to an object is more
revealing than what she does with the object. Of the elaboration
categories, level changes has the highest relationships with motor
creativity and elaboration. Body parts and tempo changes have

moderate and low relationships with elaboration and other motor
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creativity variables (fluency, originality and flexibility) Floor
spaces has a low and non-significant relationship with elaborgtion
and motor creativity. With the exception of a moderate relation-
ship with locomotor movements, floor spaces does not relate
'significantly with the other motor creativity variables.

Intrajudge percentage agreements. To determine the intra-

judge percentage agreements of the variables in the Hoops and
Lines task, thevvariables evaluated by the judgeé during the first
evaluation session were paired successively with the variables
evaluated during the second evaluation session. The intrajudge
percentage agreements percented in Table 45, page 204, range from
67 to 96 percent. Eighty-nine percent of the agreements are above
80 percent and thus acceptable. Eleven percent of the agreements
are between 60 and 79 percent and show possibilities of improve-
ment with refinement of the scoring system. For Judge I, 83 per-
cent of the percentage agreements are acceptable, whereas for
Judge II and Judge III, 92 percent of the agreements are acceptable.
For Judge I, percentage agreements indicate consistencies in
evaluating all categories except originality and tempo changes.
For Judge II and Judge III, percéntage agreements show con-
sistencies in evaluating all categories except tempo changes.
Intrajudge percentage agreements were also determined for
the locomotor movement, non-locomotor movement and manipulative
movement sub-categories. Percentage agreements for the locomotor
movement sub-categories presented in Table 46, page 265, range

from 64 to 100 percent. Ninety-two percent of the agreements are



TABLE 45

INTRAJUDGE PERCENTAGE AGREEMENTS:
HOOPS AND LINES (N=25)

Judge III

[y

Dimensions Judge I Judge II
and Categories (Percent) (Percent) (Percent)
Fluency 85 93. 87
Originality 76 86 .81
Flexibility 89 93 91
Locomotor movements : 32 91 86
Non-locomotor movements 81 88 83
Manipulative movements 82 92 86
Elaboration 90 91 . 94
Body parts 86 .91 94
.Floor spaces 94 91 91
Level changes B} 84 86
iempo changes . 74 67 71
Motor creativity. 89 96 90




TABLE 46

INTRAJUDGE PERCENTAGE AGREEMENTS FOR LOCOMOTOR
MOVEMENT SUB-CATEGORIES: HOOPS AND LINES

(N=25)
Locomotor Movement Judge 1 Judge II Judge I.II
Sub-Categories : (Percent) (Percent) (Percent)
1. 'Walking 88 96 - 92
2. Running : _ 84 92 88
3. Jumping - . 92 80 - 88
4. Hopping 88 . | 68 : 80
5. Leaping . - ' : 84 100 80
6. Skipping/galloping/ . . , , . '
sliding , 92 80 92
7. Turning 75 58 64
8. Rolling . 100 100 96
. 9. Rotating in/into . |
inverted position , 100 100 92
10. Bouncing 100 100 96
11. ‘Pushing/pulling l - 80 . es 96

i2. Falling 96 00 - 92
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acceptable and 8 percént show possibilities of improvement. Intra-
Jjudge percentaée agreements show that Judge I and Judge III were
inconsistent in evaluating the locomotor movement sub-category
of turning and Judge II was incongistent in evaluating hopping.

Intrajudge percentage agreements for the_non-locqmotor
mnyement.suh,caxegp:iesspresented,in Iable,42,v§agé~207,~range
from 60 to 100 pefcent. Eightyfthree percent of the agreements
are acceptable and 17 percent show possibilities of improvement.
For Judge I, intrajudge percentage agreements indicate inéon-
sistencies in evaluating the non-locomotor movement sub-cate-
gories of fwisting, swinging, lifting and pushing/pulling. For
Judge‘iI, percentage agreemenfs show inconsistencies in evaluate
ing the non-locomotor movement sub-categoriés of twisting and
lifting. For Judge III, agreements reveal inconsistencies in
eyalu#ting twisting, turning; swinging, circling, lifting and
Shifting. .

‘Intrajﬁdge percentage agreements for the manipulative
movement sub-categories presented in Table 48, page 208, fange
from 64.to 100 percent. Eighty-five percent of the agreements’
are acceptablé and 15 percent show possibilities of improvement.
For Judge I, intrajudge percentage agreements show inconsistencies
in evaluating the manipulative movement sub-categories of grasp-
ing/holding, lowering, turﬁing and sliding. “For Judge II,'per-
centage‘égreements show inconsistency in evaluating sliding.

For Judge III, percentage agreemeﬁts show inconsisténcieé_ih

evéluating the manipulative’moVement'sub-cafégories of turning and

twisting.



TABLE 47

INTRAJUDGE PERCENTAGE AGREEMENTS FOR NON-LOCOMOTIOR

MOVEMENT SUB-CATEGORIES:

HOOPS AND LINES

207

100

(N=25)
Non-Locomotor Movement Judge I Judge II Judge III
Sub~-Categories (Percent) (Percent) (Percent)
1. Bouncing 100 100 100
2. Curling/bending 100 100 92
3. Stretching 84 80 80
4. Arching 96 100 100
S. Twisting- 60 76 76
6. Turning 80 80 72
7. Pivoting 100 100 100
8. Swinging 72 84 68
9., Swaying 80 100 92
10. Circling 96 96 76
11. Opening/closin 96 96 96
12, Lifting . 64 76 64
‘13, Lowerxring 88 100 100
14, Kicking 96 92 ‘100
15. Flinging. 92 100 100
16. Shaking/vibrating 100 100 100
17. Bouncing 100 100 100
18. Pushing/pulling 72 100 92
19, Falling 96 100 100
20. Rising 88 96 88
21. Lunging . 100 100 100
22, Shifting 96 100 68
23, ‘'Grasping 84 84




TABLE 48

INTRAJUDGE PERCENTAGE AGREEMENTS FOR MANIPULATIVE
MOVEMENT SUB-CATEGORIES: HOOPS AND LINES

(N=25)
. Manipulative Movement. . Judge I’ Judge II Judge IIIX
Sub-Categories. (Pexcent). (Percent). (Pexcent)
1. 'Grasping/holding | 68 100 100
2. Throwiﬁg 84 100 _ 88
3. Catching ' 26 . 100 96
4. Bouncihg 88 : 100 iOO
5. St;ikiﬂg ‘ 100 100 100
6. Kicking _ | 0 . 100 100
7. Lifting | 100 - 96 100
8. Lowering - ' ' ' ’ 64 . . 92 96
9. Pushing , . 96 100 96
10. Pulling 96 92_ 92
11. Swinging - : 92 84 84
12. Rotating - . 92 96 88
13. Rolling ' B 100 100 - 96
14. Turning . ' . 64 84 72
15.. Twisting _ | "_ . 88 - 26 ‘.52

~16. Sliding _ ' 76 76 . 88




209

Interjudge percentage agreements. To determine the inter-

Jjudge percentage agreements of the variables in the Hoops and Lines
task, the variables evaluated by the three judges were paired
successively for both evaluation sessions. Interjudge percentage
agreements presented in Table 49, page 210, range from 60 to 95
percent in Session I and.fram.60. to. 94. percent in Session.II..
Sixt&-nine percent of the agreements in Session I are acceptable
and 25 percent show possibilities of improvement. Seventy-five
ﬁercent of the agreements between Judges I and II and between
Judge; I and III and 58 percent of the agreements between Judges

II and III are acceptable. Low interjudge percentage agreéments'
suggesf that the judges were inconsistent in evaluating originality,
non-=locomotor movements,:manipulative movements and tempo changes.
In Session IL.67 percent of the agreements are acceptable and 33
percent show poséibilities of improvement. Seventy-five percent
of the égréemenfs between Judges I and II, 67'percent of the agree-
ments between Judges II and III, and 58 percent of the agreements

" between Judges I and IiI are acceptable. Low interjudge percentage
agreemeﬁts show that the judges were inconsisfent in evaluating
originality, non-locomotor mongents, manipulative movements And
tempo changeg.

| Interjudge percentage agreements were determined for the
locomotor'movement, non=locomotor movement and manipulative move-
ment.sub-categories. Pefcentage agreements for the locomotgr
movement sub-categories presented in»Table 50, page 211, range

from 60 to 100 percent ih Session I and from 48 to 100 pezcent
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. TABLE 49

INTERJUDGE PERCENTAGE AGREEMENTS:
HOOPS AND LINES (N=25)

Dimensions Judges I-II  Judges II-III ' Judges I-III
and Categories (Percent) (Percent) (Percent)
See&ion. 1.

'Fluency 87 85 ‘ . 81

Originality 76 77 75
 Flexibility - ‘ 90 87 89

Locomotor -movements 86 85 84

- Non~-locomotor movements 78 73 80

Manipulative movements 74 79 84
Elaboration 90 89 86
Body parts 82 : 86 76
Floor spaces - 95 ' - 87 ' 91
Level changes ; 86 77 83
Tempo changes 83 52 56

Motor creativity v 91 90 88

Session II

Fluency , 87 - 83 . 84
Originality 71 68 - 74
Flexibility %0 . 89 85
Locomotor movements - 91 85 ' 85
Non-locomotor movements 77 - 74 ’ 77
Manipulative movements 74 U 4 4 78
Elaboration 90. 87 "88
Body parts . - 84 o - 82 79
Floor spaces 93 . ) 90 94
Level changes , 92 80 82
Tempo changes 87 .. 68 60

Motor creativity .87 ' g4 85
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TABLE 50

INTERJUDGE PERCENTAGE AGREEMENTS FOR LOCOMOTOR
MOVEMENT SUB-CATEGORIES: HOOPS AND LINES
(N=25)

Judges I-II | Judges II-III | Judges I-III

Locomotor Sessions Sessions Sessions
Movement I I I IXI I II
Sub-Categories - | (Percent) |  (Percent) . (Percent)
1, Walking 88 80 92 . 88 88 84
2. Running 92 84 92 88 92 80
3. Jumping - 92 72 84 76 92 88
4. Hopping . 64 60 |- 64 68 100 84
5. Leaping - 92 84 88 92 88 84
6. Skipping/ |
galloping/ , . v
sliding - 68 80 68 72 68 76
7. Turning . ' -~ 60 64 72 - 48 72 68
8. Rolling . 92 92 92 86 84 88

9. Rotating in/
into inverted
position 96 96 96 88 100 92

10. '‘Bouncing 96 96 100 96 96 92

11. Pushing/ ' ' '
pulling 72 72 | 72 88 92 84

12, Falling’ 96 100 92 100 96 100
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in Session II. In Session I, 72 percent of the agreements are
acceptable and 28 percent show possibilities of improvement.
-Although 72 percent of the agreements in Session II are acceptable,
only 25 percent show possibilities of improvement. In both evalu-
ation sessions, 67 percent of the interjudge éercentage agreements
between Judges I and II and between Judges II and III and 83 perxr-
cént of the agreements between Judges I and III are acceptable,
Low interjudge percentage agreements show that the judges ﬁere
inconsistent in evaluating four locomotor movement sub-categories -
hopping, skip/gallop/slide, turnin§ and pushing/pulling.
”Inferjudge percentage agreements'with respect to non-loco-
motor ﬁovement sub=-categories presented in Table 51, page 213,
range from 28 to 100 percent in both evaiuation sessions., Sixty-
two percent of the agreéments in .Session I are acceptable ana 27.
percent show possibilities of improvement. In Session II, 65
percenf of the agreements are acceptable and 25 percent show
possibilities of improvement. Between Judges I and II, 70 per-:
cent of the interjudge percentage agreements are acceptable in
Sessioﬂ I, whereas.74 percent are acceptable in Session II.
Between Judges II and III, 57 perceht of the agreements are aécept-
Able in both.evaluation.sessions. Between Judges I and III, 61
percent of the agreements in Session I and 65 percent in Session
II are acdeptable. Low interjudge percentage agréements indicate_
that the judges were inconsistent in evaluating nine non-locamofor
i ,
movement sub-qategories - stretching, twisting, tu:ning,.swinging,

' swaying, lifting, pushing/pulling, shifting and grasping.
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TABLE 51

INTERJUDGE PERCENTAGE AGREBMENTS'FOR NON-LOCOMOTOR
MOVEMENT SUB-CATEGORIES: HOOPS AND LINES
(N=25) ~

Judges I-IT _ Judges II-III _ Judges I-III

Non-Locomotor Sessions Sessions Sessions
~ Movement I II I II I II
SubhsCategaries. (Pexcent). (Pexcent) (Pexrcent)
1. Balancing 92 92 96 .96 96 96
2. Curling/
. bending 100 100 84 84 84 84
3. Stretching 76 .72 .60 60 60 64
4. Axrching 100 96 100 100 100 100
5. Twisting _ 56 48 68 60 64 80
6. Turning 44 36 28 28 68 84
7. Pivoting 100 100 96 96 , 96 96
8. Swinging 60 64 68 60 76 . 72
9. Swaying 68 ' 72 52 44 76 64
10. Circling 92 92 96 76 926 68
11. Opening/ ' )
closing - 92 92 88 88 96 . 88
12, Lifting 56 68 60 72 72 64
13.  Lowering - 96 84 100 100 96 84
14. Kicking ' 92 96 92 92 100 96
15. Flinging 100 92 100 100 100 .92
16. Shaking/ :
vibrating 100 100 100 100 100 ' 100
17. Bouncing 100 100 100 ~ 100 100 100
18. Pushing/
. Ppulling 76 96 76 76 60 72
19. Falling ' 96 100 100 .100 . 96 100
20. Rising 88 88 68 84 . 80 88
21. Lunging 100 100 100 100 100 100
22, Shifting 80 84 72 - 72 68 . 56

23. Grasping v 84 92 40 32 48 40
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In Table 52, page 215, the interjudge percentage agree-
ments in respect to the manipulati;; moment subecategorics range
from 56 to 100 percent in Session I and 32 to 100 percent in
Session II. Sixty-five percent of the agreements in Session I
are acceptable and 23 percent show possibilities of improvement.
In Session II, 63 percent of the agreements are acceptable and
25 percent show possibilities of improvement. 1In Se;sion I, 56
percent of the agreements between Judges I and II, 75 percent of
the agreements between Judges II and III and 63 percent of the
agreements between Judges I and III are acceptable; In Session
II, 63 percent of the agreements among the judges are acceptable.
Low interjudge percentage agreements indicate that the judges
were inconsistent in evaluating seven manipﬁlative movement sub-
categories ~ grasping/holding, lowering, swinging, rotating,

turning, twisting and sliding.

Summary and Discussion

In this analysis, the percentage of high and moderate
reliability correlation coefficients for the motor creativity task
variables evaluated by the judges indicate that Move to Sounds is
a difficult task to score consistently, whereas See and Move and
Hoops and Lines are relatively easy tasks to score consistently.
In Move to Sounds, all of the coefficients for variables evalu-
ated by Judge II show high and moderate relationships and are
acceptable (r = .94 to .71). However, only 64 percent of the
coefficients for variables evaluated by the othef two judges

are acceptable (r = .98 to .63). In See and Move, 91 percent



TABLE . 52

INTERJUDGE PERCENTAGE AGREEMENTS FOR MANIPULATIVE
MOVEMENT SUB-CATEGORIES:

(N=25)

HOOPS AND LINES

215

| Judges I-II

Judges II-III

Judges I-IIT

ManipulIative ' Sessions- Sessions- Sessions-
Movement I II - I II - I IX
Sub-Categories (Percent) (Percent) . (Percent)
1. Grasping/
holding 56 32 100 100 56 32
2. Throwing ‘76 84 80 84 80 92
3. Catching 100 96 100 © 96 100 92
4. Bouncing 9 84 | 96 96 100 88
5. Striking 100 100 100 100 100 100
6. Kicking 96 96 26 96 100 100
7. Lifting 88 92 88 92 100 100
8. Lowering 60 80 88 92 56 72
" 9, Pushing . 88 84 88 84 92 84
~ 10. Pulling 80 76 84 | 76 96 92
11. Swinging 72 64 56 48 60 69
12. Rotating 72 76 68 76 96 92
13, Rollingl 84 84 84 80 100 96
14, Turning 60 56 60 56 76 76
15. Twisting 80 80 80 72 76 76
16. Sliding ' 56 48 56 68 76 64

~
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of the reliability correlation coefficients for variables evaluated
by Judge I1I; 82 percent, by Judge III; and 73 percent, by Judge I
are acceptable (r = .97 to .69). In Hoops and Lines, 92 percent
of the reliability correlétion coefficients for variables evalu-
ated by Judge III and 83 percent by the other two judges are
acceptable (r = .90 to .6l). Apparently, the time span of the
task may affect the consistency of the judges' evaluation of the
subjects' movement performances in the task. Hoops %nd Lines is
a one-~minute task; See and Move, a two-minute task; and Move to
Sounds, a three-minute task. In this study, reliability corre-
lation coefficients indicate that the judges were more reiiable
in evaluating the movement performances in Hoops and Lines, a
one-minute task, than in evaluating the movement performances in
Move to Sounds, a three-minute. task.

Low reliability correlation coefficients (r = .59.to
.00) for variables evaluated by the judges reveal inconsistencies
for three Move to Sounds variables (flexibility, non-locomotor
movements and body parts); three See and Move variables (origi-
nality, body parts and tempo changes); and one Hoops and Lines
variable (tempo changes). Means and standard deviations for Move
to Sounds (Tables 11 through 16, pages 137 through 142,
respectively), See and Move (Tables 25 through 30, pages 164
through 169, respectively) and Hoops and Lines (Tables 39 through
44, pages 191 through 196, respectively) show that with the
exception of originality each of these variables ﬁas narrow score

ranges. Thus, the narrow score ranges in conjunction with the high

degree of subjective judgment which the judges used in their
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evaluations may have resulted in the low reliability correlation
coefficients. Although originality does not have a narrow score
range, this variable is very open-ended and the procedure for
determining the originality score may have influenced the low
reliability correlation coefficients. The subjects' originality
scores are strongly based upon the judges' descriptions of their
observations of movement performances. Any variance between the
judges' descriptions of the movements they observed in the two
evaluation sessions may account for the variance in the originality
score,

The range of objectivity correlation coefficients shows
very little differences in the judges' abilities to evaluate the
three motor creativity tasks. Objectivity correlation coeffi-
cients for Move to Sounds range from r = ,06 to .99; for See and
Move, r =-.05 to .92; and for Hoops and Lines, r = =11 to .92.
Sixty-five percent of the objectivity correlation coefficients
for variables evaluated by the judges in See and Move; 60 percent,
in Hoops and Lines; and 58 percent, in Move to Sounds show high.to
moderate relationships. Apparently, the judges were slightly more
consistent in evaluating the movement performances of See and Move
than they were in evaluating the other two tasks. Low objectivity
correlation coefficients for the variables in the three movement
tasks reveal that the judges were inconsistent in evaluating origi-
nality, non-locomotor movements, body parts and tempo changes. 1In
addition, low objectivity correlation coefficient for the variables
show that the judges were inconsistent in evaluating fluency, flexi-

bility and locomotor movements in Move to Sounds and fluency in
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Hoops and Lines, With the exception of originality, the means and
standard deviations for these variables indicate narrow score
ranges. As previously stated, the procedures for scoring origi-
nality may have affected the correlation coefficients. Therefo&e,
the narrow range of scores as well as the high degree of subjective
judgment used in evaluating these variables may account for the

low objectivity correlation coefficients.

Correlation coefficients among the variables for the two
evaluation sessions of each judge rev=al that originality, flexi=-
bility and elaboration have the highest relationships (r = .95 to
.66) with motor creativity in the three movement tasks. In all
three tasks, originality has the highest relationships (r = .95
to .74) with motor creativity. Correlation coefficients between
flexibility and motor creativity are higher in See and Move (r =
.84 to .72) and Hoops and Lines (r = ,93 to .79) than in Move to
Sounds (r = .81 to .51). Perhaps the stimulators in See and Move
and Hoops and Lines encourage more flexibility (different kinds
of actions) in the movement performances than does the stimulator
in Move to Sounds. Although elaboration has many high and moderate
relationships (r = .85 to .66) with motor creativity in all three
tasks, it has only a few moderate and low relationships (r = .77 to
«50) with originality, flexibility and fluency. Apparently, the
movement details which some subjects perform in their movement per-
formances may have more effect upon the motor.creativity scor2 than
the number of responses, the number of different kinds of actions
and the number of unique actions they perform in the movement per-
formance. Fluency has high to low relationships (r = .80 to .51)
with motor creativity and moderate to low relationships (r = .74

to .51) with flexibility and originality.
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Correlation coefficients among locomotor movements, non-
locomotor movements and manipulative movements show little inter-
relationship in the motor creativity tasks. Of the three flexi=-
bility categories, non-locomotor movements have the highest
relationship with motor creativity in Move to Sounds and loco-
motor movements have the highest relationships with flexibility in
See and Move. In Hoops and Lines, both locomotor movements and
non=locomotor movements have moderate and low relationships with
motor creativity and flexibility, whereas manipulative movements
have low and inéignificant relationships with motor creativity and
flexibility. It appears that how a subject moves in relation to
an object is more revealing in this task than what she does with
the object. '

Correlation coefficients among body parts, floor spaces,
level changes and tempo changes show little interrelationship in
the motor creativity tasks. Of the four elaboration categories,
level changes has the highest relatibnsh{bs with motor creativity
and elaboration in the three motor creativity tasks. Body parts,
tempo changes and floor spaces have higher relationships with motor
creativity and the other variables in Hoops and Lines than in See
and Move and Move to Sounds. Perhaps the stimulators encourégé‘the
subjects to use these categories more in Hoobs and Lines than in

the other two tasks.

Intrajudge percentage agreements indicate that 91 percent
of the agreements for Move to Sounds; 89 percent, for Hoops and
Lines; and 82 percent, for See and Move are acceptable. Low
intrajudge percentage agreements reveal that the judges were

inconsistent in evaluating originality and tempo changes.
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Intrajudge percentage agreements in the locomotor move-
ment sub=categories indicate that 97 percent of the agreements
for Hoops and Lines; 86 percent, for See and Move; and 81 percent,
for Move to Sounds are acceptable; Low intrajudge percentage
agreements show that the judges weré inconsistent in evaluating
six. of the. twelve. locomotar. mavement. sub=categories. -. jumping,
hﬁpping, skip/ballop/%lide, turning, bouncing and pushing/pull-
ing.

Intrajudge percentage agreemepts with respect to non-loco-
motor movements reveal that 88 percent of the agreements for See
and Move; 83 percent, for Hoops and Lines; and 77 percent, for
Move to Sounds are acceptable. Low intrajudge percentage agree=-
ments show that the judges were inconsistent in evaluating
thirteen of the.fwenty-three non-locomotor movement sub-categories -
arching, twisting; turning, swinging, swaying, circling, 6pening/
closing, lifting,.shakiné/bibrating, bouncing, pushing/bulling;
_risiné and shifting.

Iﬂ Hoops and Liﬁes, 85 percent of.the ﬁércent#ge agree-
ments with respect to hanipnlative movements are acceptable. Low
intrajudge pe;centage agreements show that fhe jugges were incon-
sistent in eva}uating five of the seventeen manipulative movement
sub-categories - grasping/holding, lowering, turning, twisting
and sliding. |

Interjudge percentage agreemeﬁts in Session‘I indicate
that 79 percent of the agreements for Sée and Move; 70 percent,

for Move to Sound; and 69 percent for Hoops and Lines are acceptable.
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Pércgntage agreements in Session II indicate that 82 percent of the
agréements for See and Move and Move to Sounds, and'76 percent

for Hoops and Lines are acceptable. . Low interjudge percentage
égfeements indicate that the judgés are inconsistent in evaluat-
ing originality and tempo changes. lIn addition, low interjudge
percentage agreements. indicate that. the.'judges. were. inconsistent

iﬁ evaluating locomotor movements and level changes in Move to
Sounds and non-locomotor movements and manipulative movements in
Hoops and Lines.

Interjudge percentage agreements on locomotor movements
indicate that in Session 1 75 percent of the agreements for See
and Move; 72 percent for Hoops and Lines; and 64 percent for Move
to Sounds are acceptable. In Session II, 72 percent of the agree-
ments for See aﬂa Mqve and Hoops and Lines; and 61 percent for
Move to Sounds aré acceptable. Low interjudge percentage agree-
ments indicate that theljudges were inconsistent in evaluating
five of the twelve locomotor movement sub-categories - jumping,
hopplng, sklp/ballop/slzde, turning, bouncing ‘and pushxng/bullzng.

Interjudge percentage agreements for non-locomotor move-

' ments indicaté that in Session I 62 percent of'tye agreements for
Hoops and Lines; 55 percent; for ﬁove to Sounds; and 48 perxcent,
for See and Move are acceptable. 1In Session II, 65 ‘percent of the
agreements for Hoops and Llnes, 61 percent, for See and Move, and
55 percent, for Move to Sounds are acceptable. Low Interjudge
percentage agreements show that the Judges were 1ncon51stent 1n'

evaluatlng flfteen of the twenty-three non-locomotor movement
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sub=categories - baléncing, stretching, arching, twisting, turning,
swinging, swaying, circling, opening/closing, lifting, shaking/
vibrating, bouncing, pushing/pulling, shifting ~and grasping.

Interjudge percentage agréements with respect to manipu-
lative movements indicaté that 65 pércent of the agreements in
Sessiaon I and 63 percent in Session II are acceptable. Low inter-
5udge percentage agreements show that the judges were inconsistent
in evaluatihg seven of the seventeen manipulative movement sub-
categories - g;asping/holding, lowering, swinging, rotating,
turning, twisting and sliding.

Originality appears to be the only dimension with low
interjudge percentage agreementsf These low agreements range
from 66 to 79 percent. With refinement of the scoring system,
particularly thé originality dimension, these agreements may.
improve. The low agreements for level changes show a positive
direction and with the refinement of the scoring system, these
agreements may also improve. Apparently, tempo changeé is a
very difficult categorj to observe and evaluate. The judges
evaluaté both tempo chénges and level changes at the same time.

- If thé tempq éhanges catégory is eliminated from the scoring
system, the 5udges may be more coﬁsistent in évaluating level"
éhanges. Percentage agreements indicate inéonsistencies in
evaluéting all three flexibility categories. Perhaps thé sub-
categories of locomotor movements, non=locomotor movements and
manipulative movements are too‘nariow. In Addition, the"dupli-”

cation of actions in all three categories may be confusing. For
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example, falling is both a locomotor movement and a non-locomotor
movement; and swinging, both a non-locomotor movement and a
manipulative movement (see Definitions of Sub-categories in
Appendix C). If similar sub-categories are combined into,large¥
units of actions, the evaluations of the judges may improve. The
percentage agreements for the evaluations of the locomotor move=-
ment, non-locomotor movement and manipulative movement sub-cate-
gories reveal many inconsistencies. Furthermore, maﬁy of the
inconsistent sube~categories describe actions which were selected
as unique actions for the originality score (see Unique Actions
for the Motor Creativity Tasks in Appendix E). Perhaps the use
of inconsistent sub-categories accounts for the inconsistencies
in the originality dimension. If the locomotor movement, none
locomotor movement and manipulative movement sub-categories are
reorganized and redefined, the percentage agreements for the
evaluations of these sub-cafegories, the flexibility categories
and the originality dimension may improve.
RELATIONSHIPS AMONG THE MOTOR CREATIVITY TASKS
IN THE THREE TESTING-EVALUATION SESSIONS

The researcher evaluated the movement performances which
the twenty-five subjects performed in the second, third and
fourth testing sessions in order to study the effect of increas-
ing the time length of evaluating the movement performances on the
tasks. The evaluations of the movement performances in the second
testing session represent the data of Evaluation Session II. The

evaluations of the combined movement performances in the second
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and third testing sessions represent the data of Evaluation Session
III. The data in Evaluation Session IV include the evaluations
of the combined movement performances of the second, third and
fourth testing sessions. Means, standard deviations and corre-
lation coefficients for each of the variables were determined forxr
each task in each evaluation session. Pearson Product-Moment
correlational method was used to determine the relationships among

the variables used in the three evaluation sessions.

Evaluation Session II

Table 53, page 225, presents the correlatioﬁ coefficients
for the motor creativity task variables in Evaluation Session 11,
which includes the movement performances of the second testing
session. Correlation coefficients between motor creativity and
the other variables reveal high to moderate relationships in Move
to Sounds (r = .82 to .61); moderate relationships in See and
Move (r = .69 to .74); and high to low relationships in Hoops and
Lines (r = fés to .55). In all threevtasks, the highest coeffi-
cients in this session are between motor creativity and origi-
nality (r = .74 to .95).

Correlation coefficients between Move to Sounds and Hoops
and Lines indicate little relationship among the variables. None
of the coefficients are significant at the .0l level.

Correlation coefficients between Move to Sounds aﬁd See
and Move show five moderate relationships and four low relation-

ships significant at the .01 level. The moderate relationships



TADLE 33

MEANS, STANDARD DEVIATIONS, AND INTERCORRELATION COEFFICIENTS
FOR SESSIOR II MOTOR CREATIVITY TASKS VARIABLES (N=25)

SESSION 11 :

VAR [ABLES 1 2 3 4 s 6 1 8 9 10 1 12 13 14 15

MOVE TO SOUNDS . .

“1. Fluency W25 LA3%  SARw  6ler 764+ 10 JS6%E L 61%%  SeRw 3] ATF 46t .33 L7
2. Originality RYTINY 820% 3] L2022 T3 S0* 43 .39 .18 .20 .33
3. Flexibtlity _ 28 . 64w 10 -.08 .23 .20 12 A1 .22 .08 Jd8 21
4. Elaboration J66%F 60k .21 A4S L6la* .33 17 .35 .39 38 .39
S. Motor Creativity 594 17 A6F  L60%%  S6 45 S0% 36 .36 A9%

SEE_ALD MOVE - - _

6. Flueacy .18 68k _§7%k SJ0%% 31 A45* W S52%% .33 4L8*
7. Originaliey Aev 08 JaM 19 3 2% 27 L%
8. Flexibiliy . - 39 72 30 S3eR Sek 64ne 62ne

9. Elaboration ' _ «69%% .28 .39 .36 .19 .37

10. Motor Creativity ' W36 LSTRRY  49% 41w Sowe

HOOPS AND LINES : o

11,  Fluency 40* AHI* SH2* -55*

12, Originalicy o 854 594 _g5kw

13. Flextbiliey : ' JIR 93hk

14. Elaboratioa B5%%

15. Motor Creativity

NEANS 15.48 25.80 18.03 29.80 89.16 13.20 20.48 19.20 27.76 80.64 7.72 20.26 16.16 A26.76 68.88
STANDARD DEVIATIONS 2.26 9.4 2.87 6.27 . 15.07 2.60 8.33 2.27 6.27 13.98 _1.67 = 7.65 3.04 3.87 1422

* rom .40 pL.05% aw r> .51 p<L 0t ®Values From Wallace and- Snedecor's Tables (GCutlford, 1965, ﬁp.~ 580-581)

sce
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are between fluency and elaboration (r = .60 and .76) and low
relationships are between motor creativity and fluency (r = .56
to .59). A moderate relationship is shown between Move to Sounds
motor creativity and See and Move elaboration (r = .60); and a '
low relationship between Move to Sounds fluency and See and Move

flexibility (r = .56).

Evaluation Session III

Table 54, page 227, presents the correlation coefficients
for the motor creativity task variables in Evaluation Session III,
whiéh includes the combined movement performances of the second
and third testing sessions. Correlation coefficients between
motor creativity and the other variables reveal high to moderate
relationships in Move to Sounds (r = .86 toi.6l); high to moderate
relationships in See and Move (r = .94 to .58); and high to low
relationships in Hoops and Lines (r = .88 to .39). In Hoops and
Lines, the coefficient between motor creativity and fluency is
not significant at the .0l or even .05 level. The highest coeffi-
cients in this session are between motor creativity and originality
in each movement task (r = .94 to .86).

Correlation coefficients between Move to Sounds and Hoops
and Lines indicate very little relationship among the variables,
One coefficient between Move to Sounds fluency and Hoopsjand Lines
elaboration indicates a low relationship (r = .52). No other

coefficients are significant at the .0l level.



TABLE 54

MEANS, STANDARD DEVIATIONS, AND INTERCORRELATION COEFFICIENTS

FOR SESSION ITI MOTOR CREATIVITY TASKS VARIABLES (N=25)

SESSION IIl

VAR 1ABLES 12 3 4 s 6 i 8 9 10 11 12 13 14 15
MOVE TO SOUNDS

1. Flueacy N ILT I T A6% 78 4%k SOWR  4B%  6léx  J0%%  47% ) .16 JS24 42
2. Orfginality S 14 L86%w 38 STH 46,36 ST 29 .13 -.02 A8 29
3. Flexibility A8 L6ler - 22 .16 YT 21 % a8 A1 Lhr 3
4. Elaboration Hlr 3 .04 .13 S9ve 27 31 .19 -.14 a2 L2
S. Motor Creativity 53tk 50 ABY L 60%F  61%%  43% .22 -.04 47,38
SEE_AND MOVE '

~6. Fluency L69%% 44 75k @5we 29 .3 .36 Sk 53ae
7. Originality JS5t% 48w T 1) A .39 ATr S5
8. Flexibility .28 .58+ 35 .39 Y LIS LU S T
9. Elaboration Jhre 26 .27 .00 .3 .36
10. Motor Creativity ) .30 2% .34 JSSe%  Soua
fi00PS AND LYNES

11. Fluency .11 «23 .28 39
l_.2. Originality .36 25 .88%*
13. Flextbility A% 58
14. Elaboration o620 %
}S. Motor- Creativity

MEANS 30.26 68.84 22.52 47.52 168,72  27.26 60.86 24,26 46,00 158.32 15.48 48.80  23.64 38.08 126.08
STANDARD DEVIATIONS _ &.81 18.72 _2.74 12,54 _28.87 5.69  23.24 2.62 10.52  35.96  3.07 12,06 2,27 5.28  16.28

*T> .40 p<.058 M 5] p <& ,01%

2values from Wallace and Snedecor’s Tables (Guilford, 1965, pp. $80-581)

ice
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Corfélation coefficients between Move to Sounds and See
and.Move reveal five moderate relationships and five low relation-
ships. Move to Sounds fluency correlates moderately with See and
Move fluency (r = .64), See and Move elaboration (r = .61) and
See and Move motor creativity (r = .70); and dt a low level with
See amd Move: originelity (r = .59). Move to- Seunds. originality.
correlates at low levels with See and Move origiﬁality'(r = .57)
and See andiMove motor creativity (r = .57). Move to Sounds
elaboration has a low correlation with See and Move elaboration
(r = .59). Move to Sounds motor creativity éorrelates moderately
with See an& Move elaboration (r = .60) and See and Move motor.
creativity (r = .61) and at a low level with See and Move fluency
(r = .53). | |

Correlafion coefficients between See and Move and Hoops
and Lines reveal two méderate relationships and five ldw relation=-
ships among the variables. See and Move flexibilit§ correlates
moderately with Hoops and Lines elaboration (r = .67) and Hoops
and Lines motor creativity (r = .63). See and Move.fluency and
See and Move motor creativity have low correlations with Hoops
and Lines eléboration (r = .54 and «55) and Hoops and Lines motor
creativity (r = .53 and .59), A coefficienf between>Seé and Move’
originality and Hoops and Lines motor creativity indicates a low

relationship (r = .55).

Evaluation Session IV .
Table 55, page 229, presents the cor:elation-coefficients

for the motor creativity task variables in Evaluation Session 1V,



TABLE S5

MEANS, STANDARD DEVIATIONS, AND INTERCORRELATION COEFF!CfENTS
FOR SESSION IV MOTOR CREATIVITY TASKS VARIABLES (N=25)

il

SESSION IV
VARIABLES 2 3 4 5 6 7 8 9 10 11 12 13 14 15
MOVE TO SOLNES .
1. Flueacy «384% 2,03 YL 784 43 ALTH .17 LA5% .50% +50% «26 .05 Ry A2+
2, Originality JSler 10 oBln kN .37 .35 .27 .37 .25 «26 -.01 Slwe 37
3. Flexibility ‘ -.09 .33 -.06 -.18 .36 -.14 -.14 .20 13 .02 .25 .20
4, Elabdoratton 61w .36 13 =12 +38% .32 49% .30 -.15 .10 .31
5. Motor Creativity J46* .38 .23 .S2%% 48% ~50% .35 -,07 A48* LT
SEE_AND MOVE . ‘
6. Flueacy e ]9k 32 «TE*N B89%% 25 L40% .22 N Y 48%
7. Origtnalicy . J48% 266*% 5% 18 .39 .24 40* 45t
8. Flexibility .30 A8 .28 .29 .53*' 530 48
9. Elaboratfon .85%% .28 JAlw .12 524k S1
10. Motor Creativity .25 Jb .24 .50+ .‘SJ"'*
HOOPS AND LINES v
11. Fluency +30 .18 .30 .S0*
12. Originalicy A9 L35 JIlEE
13. Flextbility ‘ 6% 63w
14, Elaboration L66%%
15. Yotor Creativity
MEANS 46.08 111.92 27,72 63.28 246,00 41,00 100.48 26,44 62.68 230.60 22,92 75.32 27.92 47.60 173.76
STANDARD DEVIATIONS 6.61 26.33 2.09 18.51 39.30  9.26 28.12 49.70 _ 4.33 16.70 2.93 7.40 _ 24.13

2,53 15.91

* T3 40 p < .05°

*& o= 51

P “<.01% 3values From Wallace and Snedecor's Tables (Sutlford, 1965, pp. 580-581)

6cc
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"which includes the combined movement performances of the second,
third and fourth testing sessions. Correlation coefficients .
between motor creativity and fluency, originality, and elaboration
show high to moderate relationships in Move to Sounds (r = .84 to
.61) and high relationships in See and Move (r = .85 to .95).
In: bath. tasks. flexihility. correldation. coefficients. are. either.
significant at the .05 level or nonesignificant. In Hoops and
Lines motor creativity correiates highly with originality (r =
.91) and moderately with fiexibility (r = .63) and elaboration
(r = .66). The coefficient between motor creativity and fluency
in Hoops and Lines indicates a low relationship significant at
the .05 level.  The highest correlation coefficients in the three
movement tasks are between motor creativity and originality
(r = .84 to .955;

: qurelation éoéfficients between Move.to Sounds and Hoops
and.Lines in&icate little relationship among the variables. One
. correlation coefficient between Move to Sounds originality and
Hoops and'Lines elaboration éhows a low relationship (r = .51).
No'othe; coefficients are significant at the .0l level.

: Cor:elation-coeffiéients between Move to Sounds and See
and Move reveal little relat;onshipvamong the variables. Two
coefficients, Move to Sounds'elaboration‘and Move to Sounds
‘motor creativity,.indicate low relationships with See and Move
elaboration (r = .52 to .58). No other correiation coefficients
between Move to Soundg.and See and Move are significant at the

.01 level.
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‘Correlation coefficients between See and Move and Hoops
and Lines reveai five low relationships among the variables. See
and Move flexibility correlates at low levels with Hoops and Lines
flexibility (r = .53) and Hoops and Lines elaboration (r = .53).
See and Move elaboration correlates‘at low levels with Hoops and
' Lines,elahaxaxion;(r;=~m52) and Hoops. and Lines. motor. creativity.
(r = .51). See and Move motor creativity has a low éorrelation
with Hoops and Lines motor creativity (r = .53).

Relationship Between Sessiors II and
III Variables

Table 56, page 232, presents the correlation coefficients
fqr all of the‘ﬁotor creativity task variables in Evaluation
Sessions II and . III. Although correlation coefficients reveal a
‘number of significanf rélationships between Session II and Session
III tasks, high relationships appear in the Move to Sounds and See
and Move taéks. Move to Sounds IT motor creativity has a high
correlation wifh Move to Sounds III motor creativity (r = .83) as
does Move to Sounds II originality with Move to Sounds III origi-
nality (r' = .87). .See and Move II fluency has a high éorrélation
with See and Move IiI flueﬁéy (r = .86) as does See and Move II
motor creativity with See and Move III motor'cré;tivity (r = .82).
fhe correlation coefficienf for Hoops and Lines II and III flexi-
bility shows a low relafionship (r = .52). ther coefficients
for the diﬁension#l va:iab1e§ for each task reveal modeiate
‘relatiqnships between the.two'evaluatiQn sessions (rlé .62 to

-79)..



— —————————————

INTERCORRELATION COEFFPICIENTS POR SESSIONS 11 AND IIl

TABLE 36

MOTOR CREATIVITY TASKS VARIABLES (Ne25)

-

8yalues Prom Wallace and Snedecor's Tables (Guilford, 1965, pp. 580-581)

SESSION 11 SESSION 111 VAR IABLES ;

VAR MOVE TO SOUNDS SEE AND MOVE HOOPS AND LINES
_YARLABLES 1 2 3 [ 3 6 7 8 9 10 1 12 13 14 13
MOVE TO SOUNDS :

" "1. Fluency T3 ,23 A1 .39 ALSE L 70% 42v 39 JI2%% 628 A2% 34 .29 .35 4%
2. Originallcy AT BTN 4TE 10 L76%% 35 41% .26 ,36  LA45¢ 19 .09 <26 .28 .16
3. Flextbility A2v  40% 674 18 L7020 .08 .36 .26 .18 .23 .19 .11 28" .29
4, Elaboration 49,10 .03 JI8 4B 43% 15 .39 JS9RK 36 .13 .18 -,08 .29 .24
5. Notor Creativity .69%% ,20%% _4S%* 53wk g3ww  S4ww 39 ALSK 63wk S6%% 28 .22 -.12 .40 .33

SEE AND MOVE
~6. Fluency. 674,27 .03 A8 49% L B6%M  49% 35 J20%k 68w .30 .26 .28 Y CRA
7. Origtnality .26 S0* 19 -.06 .35 .33 Jive 3] .20 59 .26 A1 .29 .22 .38
8. Flexibilicy S0* .26 .10 .26 Ry} SSBYE  SPAR 2%k 41%  62%% 3] 40% LSSHE G5HE  _GSH
9. Elaboration A6 18 .04 6300 46% 61w 30 .12 JQ9% 53 30 09 .15 .12 .15
10. lotor Creativity .S5%% .47* .13 .38 STWR 73% 740 41 67%% B2 40% 3% .25 .38 .48%
HOOPS AND LINES - : '
11. Fluency A6 S2%% 400 .2 S8 .37 .27 .27 .26 .33 T 04 .25 Al L3S
12. Originality .39 KT .16 Y] 6% T SBMR 40% - 39 S2ve sowe 23 7ame 38 L2v  76e
13. Flextbility 48 28 .16 LAF 4S5k 63%  4T%  42%  46%  ,STa% 30 Ui S2ew S2wm G9aw
14. Elaboration S1r 32 .24 G300 LA3%  48%  ,S2¢  ,56%% 39 LS6a% 21 S22 45% I8k 724w
15. Motor Creativity .48* .39 .23 ALY SINN 624w 53 4B%  S1ew  _G34e 1) NI I U T s [ 1
w > 40 p<.05* > ,51 p<.01*

cee
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Correlation coefficients among the variables for Move to
Sounds II arid Hoops and Lines III reveal no relationships signifi-
cant at the .Ol‘level. Coefficients for Hoops and Lines II fluency
and Hoops and Lines II motor creativity showviow relafionships with
Move to Sounds III originality and Move to Sounds III motor
creativity (r.= .52 to. .58)..

Correlation coefficients for fluency, motor creativity
and elaboration show moderate to low relationships between the
evaluations of See and Move and Move to Sounds during Sessions II
and III (r'= .54 to .72).

. Correlation coefficients for See and Move II flexibility
show moderate relationships with Hoops and Lines III elaboration
(r = .65) and Hoops and Lines III motor creativity (r = .65) and
a low relationship with Hoops and Lines III'flexibi;ity (r = .55).
Correlation coefficients for Hoops and Lines I1II originality, Hoope
and Lines II flexibility, Hoops and Lines II elaboration and Hoops
and Lines II motor creativity show moderate to low relationships.

with all five variables in See and Move III (r = .51 to .63).

Relatlonshlgs Between Se551ons II
and IV Varlables ]

Table 57, page 234, presents the correlatlon coeff1c1ents
for the motor creativity task varlables-ln Evaluation Sessions
‘IT and IV. 7Two correlation coefficients reveal highirelationships
in Move to Sounds and See and Move tasks. Move to Sounds II motor
creativity has a high EOrrelation with Move to Sogﬁds IV motor

creativity (r = .80) as does See and Move II fluency with See and



TABLE 37

INTERCORRELATION COEFFICIENTS FOR SESSIONS II AND IV
MOTOR CREATIVITY TASKS VARTIABLES (Ne25)

SESSION 1V VARIABLES

[

SESstow 11 MOVE TO SOUNDS SEE_AND MOVE OOPS AND LINES

VARIABLES A ] 3 % 5 3 7 8 9 10 11 12 13 1% 15
YOVE TO SOUNDS .

1. Fluency 60 41w ..0) L% SRR _G4rw  SSAw 34 L68%% 7% 44w _48* .28 .39 K1t
2. Originality .39 L69%%  42% 20 65%% .30 .22 -.01 .25 .26 17 .06 -.26 .20 .10

3. Flexibility .25 L% SO* 1S L6 13 .13 25 .2 .18 .21 .38 .2 270 La2w
4. Elaboration .39 A8 .07 LSRR S4kk 424,22 .16 6L 41 19 .26 .02 .26 .30

S. Motor Creativity ,S4+* ,65%% 32 53N B0WF  48% L34 .16 LS6%* 47,29 .29 -.07 3% .35

SEE_AND MOVE

76. Fluency S 27 7 AL9% L SOR  B4%  63aw .22 9% 78+ 3338 .28 47% SOw
7. Originality .19 32 .01 00 .25 .35 S 2 .22 AL5% 27 .20 .06 .22 .26

8. Flexibility A6 31 <16 .28 LLE G0*®  6SHN S1ae  S7xe 69wk 34 YL Y N S R
9. Elaboration A3 20 .22 J66%%  SO%  S8%* .33 -.06 69%%  Spx 39 .26 .04 .18 .30

10. Motor Creativity .49* .38  =-.13 3% SGRe 736w 6owe 20 684 76w 4S% 39,15 L0% 49w
HOOPS AND LINES _

1I. Fluency A9%  55e% 35 .35 63%k 37 .22 2 .18 .26 J2%e 12 .07 .39 .3

12. Originality .39  .49* .06 .39 LSBNR  SBAK  S4ex 18 ,S2%k  59%k 26 e 12 3% N3
13. Flexibility Al % .01 Lt SINK 65w SSaw 2] S2%k  _61es 30 L9 25 RITER 138
14. Elaboration .39 L3 01 .29 A9 SO% . S6%e  40%  S2a%  6O** 1B L0r 27 L66%%  Seaw
15. Motor Creativity .46*  ,Slat 07 L2% 624k 63%* 58w 28 JSSAW  GaRr 3 STEE 200 49% 63w

— e ———————————— — ———

—— r————

* v > .40 p .05 > 51 pL.010 fyslues From Wallace and Snedecor's Tables (Guilford, 1965, pp. 580-581)

vee
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Movg.IV fluency (r = .84). Correlation cbeffiéients for Move to
Sounds II and IV flexibility (r = .50) and Hoops and'Lines II and
IV flexibility (r = .25) reveal low and non-significant relation-
‘ships between the two evaluation sessions. Correlation coeffi=-
cients for See and Move II and IV originality (r = .51) and See
and-Move 1I and IV flexibility (r = .53) show. low.relatiaonships.
between the two evaluation sessions. Other coefficients for the
variables in each task indicate moderate relatiénships between the
two evalﬁation sessions (r = .60 to .76).

A corrélation coefficient for Move to Sounds II fluency
indicates a low relationship with Hoops and Lines Ivaotor
creativity (r = .56). No other coefficients for Move to Sounds
II and Hoﬁps and Lines IV are significant at the .0l level.
Coefficients cor.relating fluen'cy, originality, flexibility and
motor creativity in Hoops and Lines II with Move to Sounds IV
originality‘and Move - to Sounds IV motor creativity show moderate
to low relationships, significant at the .0l level (r = .62 to
.51). |

Correlation coefficients for Move to Sounds II fluency,
Move to Soﬁnds II elaboration and Move to Sounds II motor
creativity show moderate to low relationships'with See and Move
IV fluency, See and Move IV originality, See and Move IV elabo-
ration and See and Move IV motor creativity (r = .68 to .55).
Correlation coefficients for fluency (xr = .57), elaboration
(r = .66),and motor cééativity (r = .54).revea1 mpderate.to low

relationships between See and Move II and Move to Sounds 1V.
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Correlation coefficients for See and Move II flexibility
show moderate relationships with Hoops and Lines IV elaboration
(r = .63) and Hoops and Lines IV motor creativity (r = .64).
However, coefficients for originality, flexibility, elaboration
and motor creativity in Hoops and Lines II indicate moderate to
low relationships with fluency, originality, elaboration and
motor creativity in See and Move IV (r = .65 to .51).

Relationships Between Sessions II1
and IV Variables

Table 58, page 237, presents the correlation coefficients
for the motor creativity task variables in Evaluation Sessions
I1I.and IV. All but one of the correlation coefficients for the
variaﬁles in the motor creativity tasks indicate high relation-
ships between the two evaluation sessions (r = .80 to .98). Hoops
and Lines III flexibility correlates moderately with Hoops and
Lines IV flexibility (r = .68). Of the three motor creativity
tasks, See and Move has the most coefficients above r = .90 and
the most coefficients (nine) indicating high relationships between
the two evaluation sessions.

! Correlation coefficients for Move to Sounds III fluency
show low relationships with Hoops and Lines IV fluency (r = .52),
Hoops and Lines IV elaboration (r = .51) and Hoops and Lines IV
motor creativity (r = .54). Hoops and Lines III elaboration has
a low correlation with Move to Sounds IV originality (r = .54).

No other correlation coefficients between the two evaluation ses-
sions of Hoops and Lines and Move to Sounds are significant at

the .01 level,



INTERCORRELATION COEFFICIENTS FOR SESSIONS IIX AND 1V
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TABLE 58

MOTOR CREATIVITY TASKS VARIABLES (Ns=25)

*r>.40 p<.058  wwp > 51

LA

SESSION SESSION IV VARIABLES
vi:' amé;' MOVE_TO SOUNDS SEE AND MOVE HOOPS AND LINES
1 2 3 A 5 6 7 8 9 10 11 12 13 14 15
MO'E_TO SOUNDS
1. Flucncy LBakh 55ax (16 S50% L 75%% 58w 52wk 20 607k GlYR  §2xk 38 A7 LSIWR_She
2, Originality ATF 80% 524% 14 Jixe 35 .34 W24 .26 35 27 .08 -.12 .38 .20
3. Flexibilicey 07 9% 834 09 42% 18 .07 .36 .15 .14 .27 .27 .23 AT .39
4, Elaboration .38 .09 .02 J96%%  57k% 36 07 -0 L59%% 29 A48 36 -.04 .16 .38
S. YMotor Creativity .60%% _69%% 4S5* JS9kE  BeY*  49% 34 .22 LS3ek 46 49% .29 -.05 S LY £
SEE AND MOVE
6. Fluency A6* 2,36 -.0) .36 AB%  98a%  7Shx 32 J79% g8k 28 NALS .27 A4S5% S50
7. Originality Sink  45% - 07 JA1 JLhk Tl 89w 42%  _Slék §2hw D22 .27 .08 .33 A
8. Flexibilfey 3 W50% .39 .06 AR 46k SlRw 2%k 3, L53% 33 .35 L3% 58N 52w
9, Elaboration A8%  Al% - 06 J60Kh  63A%  TIM  S6hw 2] L924% 750k 33 .34 -.07 .38 L40%
10. Motor Creativity .57%%¢ _ S1av < 04 31 J58%F 864 00%®  44*  LISHE  93%% 30 .36 .10 Lur 45
. MOOPS AND LINES .
11. Fluency L2y 29 .32 3 L3% 27 .20 A2% 20 .25 L95%h 24 .22 Y] 48
12. Originality .18 032 .09 .15 .32 .37 .S50% .30 .33 A7 (13 8Ok .31 .26 75
13. Flexibility .16 JA5 <06 -.15 .05 .38 L60%%  S6un 17 L9% 18 .33 L684% 36 457
14, Elaboration A8 54 25 .08 S0k 53k 534k 58k 524k SOwk 17 .26 .39 L92%% Shak
15, Moctor Crestivity .40* .49 .20 17 LBk SSAE  _G6%R  _Sea®  _47% 65w 3§ L8300 48+ _Glea ' 88
e
p <.01% fyslues Prom Wallace and Snedecor's Tables (Cuilford, 1965, pp. 580-581)

LEC
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Corrélation coefficients for Move to Sounds IiI fluency,
Move to Sounds III elaboration and Move to Sounds III motor
creativity show moderate to low relationships with See and Move
IV fluency, See and Move IV originality, See and.Move IV elabo-
ration and See and Move IV motor creativity (r = .61 to .52).
Correiation‘coefficient5~for»See~and-Move«IIINOtiginaLity,\Semé
and Move IiI elaboration and Sée and Move III motor creativity
show moderate to low relationships with Move to Sounds IV fluency,
Move to Sounds Iv originality, Move to Sounds IV elaboration and
Move to Sounds IV motor creativity (r = .63 to .51).

Corielation coefficients for See ;nd Move III flexibility
show low relationships with Hoops and Lines IV elaboration (r =
.58) and Hoops and Lines IV motor creativity (r = .52). These
relationships are similar to those between See and Move II and
Hoops and Lines III an& between See and Move II and Hoops and
Lines IV (see Table 56, page 232,~an§‘Table 57, page 234). Corre=-
lation coefficients for Hoops and Lines III flexibilit&, Hoops and
Lines III elaboration and Hoops and Lines III motor creativity show
moderate to low relatiénships.with the five variables in See and

Move IV (r = .66 to .52).

S IY and Discussion

Move to Sounds correlation coefficients for the motor
'creativity variables show high to moderate relatiohships with the
other dimensional variables in all evaluation sessions (r = .84

to .6l). -With the exception of Evéluation_Session IV, these
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‘relationships appear to be very stable, In Session IV, a low
coefficient for flexibility indicates ; low and non-significent
relationship with motor creativity (r = .35). The means and
standard deviations for flexibility in Sessions’III and IV (see
Table 54, page 227, and Table 55, page 229) show very little
change- above: the: flexibility means- and. standard deviations. in.
Session II (Table 53, page 225)., The means and standard devi-
ations for other variables appear to double in Sessions III and
IV (see Table 54, page 227, and Table 55, page 229). Since the
scoring system does not enable the flexibility scores to double,
the relationships between flexibility and the other variables
decline in Sessions III and IV.:

See and Move correlation coefficients between motor
creativity and the other dimensional variables reveal different
ranges of relationships within the evéluation sessions. Session
II coefficients indicate moderate-relationships (r = .69 to .74);
Session III coefficients, high to low relationships (r = .§4 to
.58); and Session IV coefficients, high to low relationships
(r = .95 to .48). Thé low coefficients in Evaluation Sessions
III and IV rg§e31 low relationships between flexibility and motor
creativity. As stated abovg, the scoring system prevents the
- flexibility variable from increasing as huch as the other motor
creativify variaﬁles. The means and standard deviations for
fluenéy, originality, elaboration and motor creativity double
for each session whilé the means and standard deviaiions for

flexibility remain épproximately at the same'levél. The
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correlation coefficients for See and Move indicate that an increase
in the number of testing sessions for the movement performances
positively affects the motor creativity variables (except flexi-
bility) in the See and Move task. A definite difference is
observed among the motor creativity variables of See and Move
within Evaluation Session IV, which includes the combined move-
ment performances of the second, third and fourth testing sessions.

Hoops and Lines correlation coefficients for motor
creativity show high to low relationships with the variables
within all evaluation sessions. These relationships do not appear
to be as stable as the correlation coefficients of the variables
in Move to Sounds. Session II coefficients range from r = .55 to
.95; Session III coefficients, r = .39 to .88; and Session IV
coefficients, r = ;50 to .91, Low coefficients for variables in
Hoops and Lines indicate loﬁ relationships between motor creativity
and fluency within all three evaluation sessions. In comparison
with the means and standard deviations of the other Hoops and Lines
variables (Table 53, page 225; Table 54, page 227, and Tab1e>55,
page 229), the fluency score is very low and appears to have very
little relationship to the motor creativity score. The unique
actions and different combinations of actions (originality) which
a subject performs in the Hoops and Lines task is, perhaps, more
indicative of her motor creativity score than the number of differ-
ent responses she performs,

In all three evaluation sessions, originality and elabo-

ration have the highest relationships with motor creativity'
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for all tasks. Correlation coefficients between motor creativity
and originality show eigﬁt high relationships (r = .82 to .95)

and one moderate relationship (r = .74).. Correlation coefficients
between motor creativity and elaboration reveal.two‘high relation- -
ships (r = .85) and seven moderate relationships (r = .61 to .74).
Caefficients carrelating motor creativity. with.fluency reveal. two.
high relationships (r = .85 aﬁd .89); four moderate relation§hips
‘(r = .61 to .78); and three low relationships (r = .39 to .55).
Coefficient correlating motor creativity with flexibility show
one high relationship (r = .93); four moderate relationships

(r = .61 to .72), and four low relationships (r = .35 to .58).
‘Two fluency coefficients and twovfléxibility coefficients afe not
significant at the .0l level. Apparently,‘an increase in the
number of testiﬁg sessions lowers the relationship between flexi-
bility and motor cre#tivity. Although the motor creati&ity score
increases, the flexibilify score remains appfoximatély the same
for all three evaluation sessions. |

By examining the relationships among the motor creativity

task.vgriables in the three evaluation sessions, the best session
for each task‘can be selectéd."The variables for Move to Souﬁds
have the highest relationships (r-# .86 to’.61) with motor
creativity in Evaluatidn‘Session 111, which includes the combined
‘movement performances of two testing sessions (six minutes). ,The:
variables for See anﬁ Move have the highest rélationShips with
motor creativity in Béaluation Session IV, which includes the-

‘combined movement performances of three testing sessions (six
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minutes), With the exception of flexibility all variables in See
and Move IV have high relationships with motor creativity (r = .85
to .95). Although flexibility correlates at a low level with motor
creativity in See and Move 1V, the coefficient is significant at
the .05 level. As previously stated, the scoring system prevents
the flexibility variable from increasing as much as the other
variables. The variables in Hoops and Lines have the highest
relatiopship with motor creativity in Evaluation Session II, which
includes the movement performances of one testing session (one
minute). With the exception of fluency, the variables for Hoops
and Lines have high relationships with motor creativity (r = .85
to .95). Although fluency correlates at a low level with motor
creativity (r = .55), the coefficient is siénificant at the .01
level.

Correlation coefficients between Evaluation Session IIX
and III reveal four high relationships, ten moderate relationships
and one low relationship for the five variables in the three motor
creativity tasks. Correlation coefficients between Evaluation
Sessions II and IV reveal two high relationships; nine moderate
relationships and four low relationships for the five variables
in the three motor creativity tasks. Correlation coefficients
between Evaluation SessionsIII and IV reveal fourteen high
relationships and one moderate relationship for the five vari-
ables in the three motor creativity tasks. Apparently, the
relationships between the five variables in each session increase

as the number of testing sessions in the evaluation session
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increases. The large number of moderate and low correlation coeffi-
cients for the task variables reveal differences between Evaluation
Sessions II and IV, whereas the large number of high correlation
coefficients for the task variables reveal high similarities
between Evaluation Sessions III and IV,

Correlation coefficients among the motor creativity task
variables in the three evaluation sessions reveal the relation-
ships among the tasks in each session. The motor créativity tasks
which show the least number of significant relationships with other
tasks are Move to Sounds II (three minutes), See and Move II (two
minutes) and Hoops and Lines IV (three minutes). The motor
creativity tasks which show the highest number of significant
relationships with other tasks are See and Move III (four minutes),
See and Move IV (six minutes) and Hoops and Lines II (one minute).
The variablés in Hoops and Lines II have low to moderate relation-
ships with the variables in Move to Sounds III gnd IV and See and
Move III and IV. Apparently, an increase in the number of testing
sessions for Hoops and Lines lowers the number éf significant
relationships between Hoops and Lines III and IV and Move to Sounds
II, IIT and IV and between Hoops and Lines III and IV and Seé and
Move II and III. Correlation coefficients for See and Move II
have moderate to low relationships with Move to Sounds II, III and
IV. An increase in the number of testing sessions for See and Move
raises the number of significant relationships between variables

of See and Move III and IV and Move to Sounds II, III and IV.
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These correlations suggest several possibilities in task
administrative combinations. The correlation coefficients in
Evaluation Session II indicate that one testing session may be
very appropriate for the Hoops and Lines task.‘ The correlation
coefficients for Sessions III and IV indicate the highest'relation-
ships among the motor creativity variables for‘both Move to Sounds
and See and Move, but the correlation coefficignts among all motor
creativity task variables reveal a high.number of significant
relationships between Hoops and Lines II and Mové té S;;nds III
and IV and between Hoops and Lines II and Seé and Move III and IV.V
In order to maintain the need for each movement task in the motor
creativity test, the number of significant relationshipé between
the variables of the tasks need to be iow.' Aithough the corre-
lation coefficieﬁts among tﬁe motor creatiﬁity variables for Move
to Sounds II (three minutes) and See and Move II (two minutes) are
not as high<as the correlation coefficients in Eﬁaluation Sessions‘
IIT and IV, the Evaluation Session II coefficients do indicate high
and moderate ;elatibnshiﬁs among the Move to Sounds and See and
Move vafiables. Consequently, if three movement tasks are used in
the motor creativity test,:one~testing session for each movement
task may be adequate in the administration of the tesf.

| An alternate way of Administering the motor creativity test.
may be to present:only two task;: Move to Sounds III (two testing
sessions) and Hoops and Lines II (one testing session). The corre=~
lation coefficients between these tasks indicate 1oﬁ relationships

" for fluency, originality and motor creativity (r = .52 to .58).
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In addition, correlation coefficient§ among the motor creativity
variables for each task reveal that these sessions of Move to
Sounds and Hoops and Lines are the best sessions.

A third way of administering the motor creativity test may
be to present one task: See and Move IV (three testing sessions).
Cbrretation'coefficients*amongwthebmotor-creativity~variables~indi-
cate that Evaluation'Session IV of See and Move is the best session.
Furthermore, a number of significant relationships appear between

See and Move IV and Move to Sounds III (r

.52 to .61) and between

See and Move IV and Hoops and Lines II (r = .52 to .65).

SUMMARY

Correlation coefficients for the Training Session data
‘reveal the reliability and objectivity of the three judges in
evaluating the five motor creativity variables for the three move=
ment tasks. Reliability correlation‘coefficients between the first
and second evaluations of the fifteen movement performances indi-
cate.seyen high relationships, seven moderate relationsﬂips and -
one low relationship. Objectivity correlation coefficients among
the judges reveal seventeen‘high relétionships,.seven'moderate
relationships and six low relationships for both evaluation sessions.
Intrajudge and interxrjudge percentage agreements’shoﬁ that the 5udges
were consistent in evaluating all dimensions excepf priginality and
flexibility and all categories except.manipulétive merments, level
changes and tempo changes. Thevpercentage agreements with reépeqt

to these dimensions and cétegories’are high eﬁbugh to indicate the
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potential for improvemept, given additional training and instruction
in the use of the scoring system.

Reliability cqrrelation coefficients for the Motor Creativity
Test data indicate that Move to Sounds is a difficult task to evalu-
ate and See and Move and Hoops and Lines are relatively easy tasks
to evaluate. Based upon the number of acceptable reliability
correlation coefficients, a greater percentage of high and moder-
ate coefficients are found in See and Move (r = .97 to .69) and
Hoops and Lines (r = .90 to .61) than in Move to Sounds (r = .98
to ;63). Apparently, the time span of the Move to Sounds task
(three minutes) interfered with the judges' abilities to be con-
sistent in their evaluations of the msvement performances. Low
reliability correlation coefficients (r = .59 to .00) show that the
judges were inconsistent in evaluating three Move to Sounds vari-v
ables, three See and Move variables and one Hoops and Lines variable.

Objectivity correlation coefficients for the Motor
.Creativity Test data show that the judges were slightly more con-
sistent in evaluating the movement performances of See and Move
than they were in evaluating the other tasks. Low objectivity
correlation coefficiénts (r = .59 to .00) reveal that the judges
were inconsistent in evaluating originality, non-locomotor move-
ments, body parts and tempo changes in all three movement tasks,
fluency, flexibility and locomotor movements in Move to Sounds and
fluency in Hoops and Lines. With the excepfion of originality,
the means and standard deviations of these variables indicate nar-

row score ranges. In this scoring system, originality is a very

open-ended variable and a high degree of subjective judgment in
the evaluation of the variable may account for the low objectivity

correlation coefficients.
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Correlation coefficients among the variables in the three
movement tasks indicate that originality, flexibility and elabo-
ration havé the highest relationships with the motor creativity
variable, Flexibility relates at a higher level with motor
creativity in See and Move and Hoops and Lines than in Move to
Sounds. Elaboration has moderate to low relationships with origi-
nality and flexibility. Fluency has high to low relationships
with motor creativity and moderate to low relationships with
originality, flexibility and elaboration. Of the flexibility
categories, non-locomotor movements have the highest relationships
with motor creativity in Move to Sounds and locomotor movements
have the highest relationships with flexibility in See and Move.
Manipulative movements have low relationships. with motor

\
creativity in Hoops and Lines. Of the four elaboration categories,
level changes have the highest relationship with motor creativity
in all three movement tasks. Body parts, floor spaces and tempo
changes have low relationships with motor creativity and elabo-

ration in Hoops and Lines.

Intrajudge and interjudge percentage agreements indicate
that the judges were consistent in evaluating all dimensions
except originality and all categories except tempo changes, level
changes, locomotor movements, non-locomotor movements and manipu-
lative movements. Percentage agreements also indicate incoﬁ-
sistencies among the judges in evaluating many flexibility sub-
categories, These low percentage agreemenfs show possibilities

of improvement with refinement of the scoring system.
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Correlation coefficients for the motor creativity task
variabies in the three testing-evaluation sessions reveal the
relationships among the motor creativity task variables in the
three evaluation sessions and suggest the best task combinations
for the motor creativity test, In all three evaluation sessions,
originality and elaboration emerge as the acceptable motor
creativity variables for all tasks. The scoring system prevents
flexibility from increasing as much as the other variables.

Fluency has a low relationship with motor creativity in the Hoops
and Lines task.

Correlation coefficients for the motqr creativity task-
variables indicate that Move to Sounds III (six minutes), See and
Move IV (six'minutes) and Hoops and Lines II (one minute) are the
best tasks. However, correlation coefficieﬁts between these task-
variables show more significant relationships than the coefficients
between the variables for Move to Sounds II (three minutes), See
and Move II (two minutes) and Hoops and Lines II (ohe minute).
Three different motor creativity test combinations emerge frdm
this examination. The first combination is to administer Move to
Sounds II, See and Move II and Hoops and Lines II, which include
one testing session for each task. Another test combination is
to administer two tasks: Move to Sounds III (six minutes), which
includes two testing sessions, and Hoops and Lines II (one minute),
which includes one testing session. A third alternative is to
administer one task: See and Move IV (six minutes), which includes

three testing sessions.



CHAPTER VI
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
SUMMARY

Nurturing the creative potential within a person should
enable him or her to cope with the changing social conditions.

Unfortunately, in the past many institutions have stifled rather
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than nurtured the individual's creative potential. Recent research

‘on creativity has éxamined the psychological theories which explain

‘the phenomenon of creativity. Some of these theories formulate
methodologiéal approaches which include inétruments for assessing
aspects of creativity. An examination of these assessment tdols
reveais innumérable differences in assessment procedures and
theoretical desiéns. In comparative studies which have analyzed
various aspects of creativity, researchers have stressed the need
fo utilize assessment tools which have consistent theoretical
designs;

The movement expeiignces in physical education have been

recognized as being capable of nurturing creativity within a per-.

son. Physical education researchers havé examined a phehomendn
~designated as motor creativity. Some studies have utilized
numerous assessment tools for comparing motor éreétivity witﬁ
many other kinds of'vaiiables, The wyiick ﬁOtor Creativit& Test

has been widely used in these studies, which have also used the
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Torrance Tests of Creative Thinking, Figural and Verbal Foxrms,

to compare motor creativity with verbal creativity and fiéura;
creativity. The Wyrick test, which is based upon Guilford's
factor-analytic tests of creativity, consists of discrete test
items assessing two divergent-production facfors: originality .
and fluency. The Torrance Tests of Creative Thinking con-

sist of complex tasks assessing four divergent-production factors:
fluency, originality, flexibility and elaboration. Since these
tests appear to have different theoretical designs; the data
acquired with these tools may be incomparable,

The purpose of this study was to develop a tool for
measuring the motor creativity of college women. The theoretical
construct of the Torrance Tests of Creative Thinking, Figural
Form, was used to develop twelve movement tasks for exploratory
purposes. The tasks consisted of three types of activities: a
warm-up activity with one stimulator, an activity with several
stimulators, and an activity with one repeated, traditional
stimulator. To determine the construct validity of the motor
creativity test, the researcher examined the movement performances
which subjects performed in the twelve movement tasks of the
exploratory and pilot studies and rated each task on a scale of
seven criteria. On the basis of these ratings three tasks were
selected for the motor creativity test,

A scoring system was devised to enable judges to describe,

analyze and evaluate the movement performances of subjects on five



251

variables - fluency, originality, flexibility, elaboration and
motor creativity, which is a summation of the four other variables.

The motor creativity test, which includes three tasks
(Move to Sounds, See and Move and Hoops and Lines), was adminis-
tered four times ¥o twenty-five college women who were enrolled
in the physical education service course program at the University
of Oregon. The first administration was used to acquaint the sub-
jects with the tasks, equipment and test administrators. The
movement performances from the second, third and fourth tesfing
sessions were recorded oh videotapes.

Three judges were trained to describe, analyze and evalu-
ate the movement performances of the subjects who performed in
the pilot study. These data were treated stétistically to deter-
mine the réliability and objectivity coefficients of the judges
for the five variables. Also intrajudge and interjudge per-
centage agreements were determined for the five variables, three
flexibility categories and four elaboration categories.

The judges twice evaluated the movement performances of
twenty-five subjects in the second testing session of Move to
Sounds, See and Move and Hoops and Lines. These two evaluations
provided data for determining the reliability and objectivity of
the judges in using the scoring system. The objectivity corre-
lation coefficients for both evaluation sessions provided sta-
tistical information relating to the level of improvement of the

judges' evaluations. Other statistical information resulting
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from the treatment of these data included means, standard devi-
ations, intercorrelation coefficients among the variables for

each task and intrajudge and interjudge percentage agreements.

One judge, the researcher, also evaluated the movement
performances from the third and fourth testing sessions in order
to study the effect of increasing the time length for evaluating
the movement performances on the task. These evaluations were
combined with tﬁose of the second testing session to provide
scores for each subject on each task in one testing session, two
testing sessions and all three testing sessions. The data from
these evaluation sessions were treated statistically to deter-
mine means, standard deviations and intercorrelation coefficients
among the task variables and the evaluation sessions.

Reliability correlation coefficients for the Motor
Creativity Test data indicate that Move to Sounds is a difficult
task to evaluate and See and Move and Hoops and Lines are easy
tasks to evaluate. Based upon the number of acceptable relia-
bility correlation coefficients, a greater percentage of high
and moderate coefficients are found in See and Move (r = .97 to
.69) and Hoops and Lines (r = ,90 to .61) than in Move to Sounds
(r = .98 to .63). Apparently, the time span of the Move to Sounds
task (three minutes) interferred with the judges' abilities to
evaluate consistently the movement performances. Low reliability
- correlation coefficients (r = .59 to .00) show that the judges

were inconsistent in evaluating three Move to Sounds variables,
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Objectivity correlation coefficients for the Motor
Creativity Test data show that the judges were slightly moré con-
sistent in evaluatiﬁg the movement performances of See and Move'
than they were in evaluating the other tasks., Low objectivity
correlation coefficients reveal that the judges were inconsistent
in evaluating originality, non-locomotor movements, body parts
and tempo changes in all three movement tasks, fluency, flexi-
bility and locomotor movements in Move to Sounds and fluency in
Hoops and Lines. With the exception of originality, the means
and standard deviations of these variables indicate narrow score
ranges. In this scoring system originality is a very open-ended
variable and a high degree of subjective judgment in the evalu=-
ation of the variable may account for the low objectivity corre-

lation coefficients.

Correlation coefficients among the variables in the three
movement tasks indicate that originality, flexibility and elabo-
ration have the highest relationships with the motor creativity
variable, Flexibility relates at a higher level with motor
creativity in See and Move and Hoops and Lines than in Move to
Sounds. Elaboration has moderate to low relationships with
originalityiand flexibility. Fluency has high to low relation-
ships with motor creativity and moderate to low relationships with
originality, flexibility and elaboration. Of the flexibility
categories, non-locomotor movements have the highest relation-

ships with motor creativity in Move to Sounds and locomotor



movements have the highest relationships with flexibility in See
and Move. Manipulative movements have low relationships with
motor creativity in Hoops and Lines. Of the four elaboration
categories, level changes have the highest relationships with
motor creativity in all three movement tasks. Body parts, floér
spaces and tempo changes have low relationships with motor

creativity and elaboration in Hoops and Lines.

Intrajudge and interjudge percentage agreements indicate

that the judges were consistent in evaluating all dimensions

254

except originality and all categories except tempo changes, level

changes, locomotor movements, non-locomotor movements and manipu-

lative movements. Low percentage agreements show that the judges

were inconsistent in evaluating thirty of the fifty-one flexi-
bility sub-categories (59 percent).

Correlation coefficients for the motor creativity tasks
in the three testing-evaluation sessions reveal that elaboration
and originality have the highest relationships with motor
creativity in all tasks. Flexibility fails to correlate moder-

ately with motor creativity in the third and fourth evaluation

sessions of the three tasks. Apparently, the scoring system pre-

vents the flexibility score from increasing as much as the other
variables. For all three evaluation sessions of the Hoops and

Lines task, fluency correlates low with motor creativity.

Correlation coefficients for the motor creativity task-

variables in the three testing-evaluation sessions identify Move
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to Sounds III (six minutes), See and Move IV (six minutes) and
Hoops and Lines II (one minute) as the best tasks in all three
sessions. However, Move to Sounds II (three minutes), See and
Move II (two minutes) and Hoops and Lines II (one minute) appear
to be the best task combinations in the motor creativity test,
since the correlation coefficients among the tasks variables

show a low number of significant relationships. Another task
combination for the motor creativity test is identified as Move

to Sounds III (six minutes) and Hoops and Lines II (one minute),
A third alternative for the motor creativity test.is to administer

one task: See and Move IV (six minutes).

CONCLUSIONS

Within the limitations of this study, the following con-

clusions can be drawn:

1. Based upon the theoretical construct of the
Torrance Tests of Creative Thinking, Figural
Form, the motor creativity test, composed of
three tasks (Move to Sounds, See and Move and
Hoops and Lines), is a valid tool for measuring
the motor creativity of college women.

2. Although the motor creativity test is a valid
tool, the scoring system, which enables judges
to describe, analyze and evaluate the movement

performances of subjects, needs further refinement
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in order to be an objective and reliable

system for evaluating motor creativity.

3. The motor creativity test should be used
with caution as a tool for measﬁring motor
creativity until the scoring system is revised
and proven to be a reliable and objective

system for evaluating motor creativity.
RECOMMENDATIONS FOR FURTHER STUDY

The researcher hopes that this study'will encourage
additional research relating to motor as well as other kinds of
creativity. Some suggestions which might improve the relia-

bility and objectivity of the scoring system are as follows:

1. Similar flexibility sub-categories might be
grouped into one category rather than dupli-
cated in the three flexibility categories of
locomotor movements, non-locomotor movements and

manipulative movements.

2. The procedures for evaluating the elaboration
category might be chahged so that tempo changes
and level changes can be observed and evaluated

separately.
3. The procedures for determining the originality
score might be simplified by identifying the

flexibility sub-categdfies of unique actions and
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attaching the value points for the unique action
to the flexibility sub-category. This procedure
might enable a judge to evaluate originality with-

out describing each movement response.

The procedures for evaluating the Move to Sounds
task might be simplified by developing a check

list which a judge can use to evaluate origiﬁality,
flexibility and elaboration without describing every

movement response the subject performs.

The present motor creativity test also offers a number

of other opportunities for research. Some suggestions are as

follows:

l.

The motor creativity test might be administered
to a large sample of subjects in order to develop

percentile scores for the test.

A study might investigate the possibilities of
administering the motor creativity test to students
of all age groups, particularly those in kinder-

garten through twelfth grade.

Several studies might provide information pertaine

ing to the validity of the motor creativity test.

a. Comparing motor creativity as measured
by this test with verbal creativity and

figural creativity as measured by the

Torrance Tests ovareative Thinking.
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b. Comparing the results of the motor
creativity test which has been adminis-
tered to subjects with different back-
grounds in creative movement experiences
as well as other creative activities.

c. Administering the test to subjects over
a three- or four-year period to investi-

gate the concurrent validity of the test.

The feasibility‘of substituting two additional task
combinations which were recommended for the motor
creativity test - (1) Move to Sounds III (six
minutes) and Hoops and Lines II (one minute) and
(2) See and Move IV (six minutes) - for Move to
Sounds II, See and Move II and Hoops and Lines IIX
might be investigated.

A comparative study might investigate the results
of this motor creativity test with those of the
Wyrick Motor Creativity Test.

A study investigating the thoughts and feelings
which a subject experiences while performing move-
ment tasks might provide information relating to
the creative process in physical education activi-
ties.

A study might be conducted to investigate the use

of the scoring system in the gymnasium with subjects



paéticipating in physical education activities
such as movement education experiences, dance,
_synchronized swimming. The results of these
eQaluations might be compared with fhe results
of the motor creativity test which has been

administered to the same group of subjects.
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INFORMATION SHEET FOR THE STUDY
ON THE MOVEMENT TASKS

The purpose of this study is to acquire movement per-
formance data on twelve movement tasks and to acquire a video-
tape recording for training judges to evaluate movement responses.

The subjects will be fifteen women in the undergraduate
professional physical education program at the University of
Oregon.  Each movement task will be presented to five subjects.

A movement task is an environmental setting containing stimuli

. to generate movement responses (i. e., obstacle course; moving

a ball in the room, moving different ways on, under, and over
beams, and so forth). The subject will be encouraged to move in
different ways; to use as many different body parts as possible
in the movement; to use different kinds of actions in the move-
ment; and to think of ways of moving that no one else will think
of. The anonymity of all subjects will be preserved by referring
to the various performances as '"Movement Responses of Subject 1,"
"Movement Responses of Subject 2,'" "Movement Responses of Subject
3," and so forth. Each subject will respond to the task alone-
and in the presence of two videotape operators and the director
.of the study. The subject will wear a leotard, tights, and no
shoes., She will be given a two~ to fifteen-minute rest period
between each movement task. At the completion of the testing
session, the subject may view her performance on the videotape.

The subject's movement performances which are recorded
on videotape will be described in a written form for analysis
and evaluation. The data for each task will enable the directox
of the study to select three movement tasks for the final study
‘and to use the videotape recording to train judges in subsequent
studies pertaining to movement response analysis. Upon request,
each subject may acquire the results of the study. -



formances.

CONSENT FORM FOR THE PILOT STUDY
ON THE MOVEMENT TASKS

I have received a full and satisfactory explanation of
the study pertaining to the pilot study on movement task per-
On the basis of this information I am aware of the

following procedures in the study:

1.

4.

"I will be exposed to various movement tasks and

encouraged to respond to the tasks with new and
different movements.

My movement performances will be recorded on video-
tape; described on audiotape; and transcribed to a
written form for analyzation and evaluation.

The videotapes of the movement performances will
be used to train judges to evaluate movement per-
formances in subsequent studies.

My anonymity will be preserved by referring to my
performance as '""Movement Responses of Subject
(number) .

I will be able to view my performance at the end .
of the testing session; and upon request, I may
acquire the results of the total study.

I will agree to follow the described procédures with the
right of censorship over my contribution and withdrawal from the

study at any time.

272 .

NAME OF PARTICIPANT

' DATE
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INFORMATION SHEET FOR THE STUDY OF MOVEMENT
PERFORMANCES ON THREE MOVEMENT TASKS

The purpose of this study is to acquire data on the ways
in which people move to three movement tasks. Subproblems are
to analyze the theoretical construction of the tasks; to construct
a scoring system for analyzing and evaluating the movement per-
formances; to establish the reliability of the scoring system in
analyzing and evaluating the movement performances; and to compare
the. movement. performance. data. with. the results. of. three written.
tests. A movement task is an environmental setting containing
stimuli to genérate'movement responses (i. e., obstacle course;
.moving a ball in a room; moving dlfferent ways on, under, and
over beams, and so forth).

The subjects will be twenty-five women in the service
course program in the Department of Physical Education at the
University of Oregon. Each subject will be exposed to each of
the three tasks at four different testing sessions. Two testing
sessions will occur the first week and two. in the second week.

At each testing session the subject will be encouraged to
move in different ways; to use as many diffrrent body parts as
-possible in the movement; to use different kinds of actions in
" the movement; and to think of ways of moving that no one else will
think of. The anonymity of all subjects will be preserved by
‘referring to the various performances as "Movement Responses of
Subject 1," "Movement Responses of Subject 2," "Movement Responses
of Subject 3," and so forth. Each subject will respond to the
task alone and in the presence of two videotape operators and the
director of the study. The subject will wear a leotard, tights,
~and no shoes. She will be given a two-minute rest period between
. each movement task. At the completion of the first testing session
the subject may view her performance on the videotape. The per-
formances on the second, third, and fourth testing sessions may
be observed at the completion of the study.

A fifth testing session will be held for approximately
one hour and at this time all subjects will take three paper and
pencil tests. These tests, which are relatively easy, purpoxrt
to identify various personality characteristics.  The results of
these tests will be compared with the movement performance data.

The subjects' movement performances which are recorded on
the videotapes will be described in a written form for analyzation
and evaluation. The data from the three written tests will be come
pared with the movement performance data. All of the data of this
study will be stored for comparative purposes with subsequent’
studies and for training Judges to analyze and evaluate movement
performances. ,
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CONSENT FORM FOR THE STUDY OF MOVEMENT
PERFORMANCES ON THREE MOVEMENT TASKS

I have received a full and satisfactory explanation of

the study pertaining to movement performances of three movement

tasks.’
ing procedures in the study:

1.

6.

On ‘the basis of this information I am aware of the follow-

I will be exposed to three movement tasks at four
different testing sessions; and.at each session I

"will be encouraged to respond to the tasks with new

and different movements.

My movement performances will be recorded on videotape
and described in a written form for analyzatlon and

'evaluatlon.

‘I will be given three written tests which purport to

identify various personality characteristics. This
data may be used for comparative purposes with the
movement performance data.

My;anonymity will be preserved by referring to my per-
formance on the movement tasks as '"Movement Responses’
of Subject (number)" and my responses on the written

tests as "Written Responses of Subject (number)."

I will be able to view my performance- at the end of

“the first testing session; and upon request, I may

view the second, third, and fourth testing sessions
at the completion of the study.

All data in this study will be stored for comparative
purposes with subsequent studies and for training
Jjudges to analyze and evaluate movement performances.

Upon request, I may receive a copy of the results of
the study.

I agree to follow the described procedures with the right

of censorship over my contribution and withdrawal from the study
at any time,

NAME OF PARTICIPANT

DATE
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Descriptions and Instructions of
the Twelve Movement Tasks
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DESCRIPTIONS AND INSTRUCTIONS OF
' THE TWELVE MOVEMENT TASKS

GROUP I TASKS -

Move to Sounds

Task Description. The subject listens to a recording of
saunds. and. imagines. ways of moving to the various sounds. The
sounds consisting of excerpts from "Evolutions - Ballet Suite"
(Badings and Raaijmakers, 1961) are recorded on an audiotape. The
. subject is encouraged to move in as many different ways as possible;
to move in ways which no one else will think of; and to use as many
different body parts and kinds of actions as possible in the move-
ment. The time limit for this task'is three minutes.

Instructions. "As you listen to this recording of sounds,
1ma91ne how you can move to the various sounds. How many different
ways can you move to these sounds? Try to use as many different
body parts and different kinds of actions as you can in your move-
ments. Can you perform movements which no one else will think of?"
(The recording is played for three minutes or until the subject
insists that she has completed the activity.)

Move with Ball

Task Description. The subject is given a ten-inch play-
ground ball and encouraged to move the ball in the room in as many
different ways as possible; to use as many different body parts
and kinds. of actions as possible in moving the ball; and to move
the ball ir ways which no one else will -think of. The subject is
given three minutes to complete the task. ' :

Instructions. "How many different ways. can you move this
ball? Can you think of ways of moving the ball which no one else
will think of? See how ‘many different body parts and different
kinds of actions you can use in manipulating the ball anywhere in
this room."

Move with Hoop

Task Description. The subject is given a hula-hoop and
encouraged to move the hoop in the room in as many different ways
~ as possible; to use as many different body parts and kinds of
- actions as possible while moving with the hoop; and tothink of
ways of moving the hoop which no one else will think of. The
subject has three minutes to perform the task.. . oo



Instructions. "How many different ways can you move this
hula-hoop in this room? See how many different body parts and
different kinds of actions you can use to move the hoop; and try
to think of ways of moving the hoop which no one else will think
of."

Move with Rope

Task Description. The subject is given a jump rope and
encouraged to move. the rope in the room in as. many different ways
as possible; to use as many different body parts and kinds of
actions as possible in moving with the rope; and to think of ways
_of moving with the rope which no one else will think of. The
time limit for this task is three minutes.

- Instructions. "How many different ways can yoﬁ move with
this rope in this room? Try to think of ways of moving the rope
which no one else will think of; and see how many different body

parts and different kinds of actions you can use in the movements."

GROUP II TASKS

Obstacle Course

Task Descrlgtlon. This task consists of ten statlons, each

~stat10n having a stimulator. The stations may be arranged in any
order in the room but the order is consistent for each testing
session. Station stimulators may be changed in order to adjust
to the situation's available facilities.

Station - Stimulator 50!

Step Ladder
Horizontal Ladder 4 6
~ Diagonal Rope Attached - :
~ to Beam and Horse
Chair o go'] 3
- Horizontal Bar e
Four Hula-Hoops : 10
Climbing Rings . o ‘ o 8
Swedish Box o v C
Big Rubber Tube . : 21
. Six Indian Clubs '

. .
QUONocCUE WM

The subJect selects a station to begin the task.. She is

encouraged to move in as many different ways as possible at each -

station; to think of ways of moving at the,statlon whlch,no one.
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- else will think of; and to use as many different body parts and
different kinds of actions as she can at each station. The
stations do not have to be selected in numerical order. The.
time limit for this task is three minutes.

Instructions. "Ten different stations are set up in this
room., - (Point out the stations to the subject.) How many different
ways can you move from station to station using the different objects
at each station? See if you can think of ways of moving your body
and the object which no one else will think of. Try to use as many
different body parts and. dlfferent kinds. of. actlons.as you. can while
moving." :

" See and Move (Objects)

‘o

. - Task Deécrigtioﬁ. Six sequences of moving objects are on
a film, These movement sequences are designed so that the move-
ment of the object is incomplete. The subject views each movement
sequence., After a movement sequence, the subject is encouraged
to think of ways of moving in relation to the moving object. The
subject tries to think of as many ways as possible to complete the
movement; to think of ways of moving which no one else will think
of and to use different body parts and -different kinds of actions
in the movement. The time limit for this task is twenty seconds
for each movement sequence.

Instructlons. "Observe how the various obJects move in
each of these film sequences. How can you move in relation to
the object's movement? How many different actions and body parts
can you use in your movements? Try to think of ways of moving
with the object which no one else will thznk of . " :

See and Move (Subjects)

Task Description. Six sequences of people performing
various movements are on film. These movement sequences are
designed so that the movement in each sequence is incomplete.
The subject views each movement sequence. After a movement
sequence, the subject is encouraged to think of ways in which
the person in the film completes the movement sequence. - The
subject tries to think of as many different ways as possible
to complete the movement; to think of ways which no one else .
will think of and to use dszerent body parts and different kinds
of actions in the movement.

Instructions. "Look at the movements which the person
is doing on this film. Can you show me how the movement is
completed? How many different. actions: and body pazts can you
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use in your movements? Try to think of ways of coﬁﬁleting the
movement which no one else will think of."

Boxes . ' -

" Task Description. Ten boxes of equipment are placed about
the room. The subject selects a box at which to begin the task.
At each box she finds new ways of using the equipment in the box,
including the box, if she so desires. The subject is encouraged
to use. as many different body parts and different kinds of actions
as possible. She should think of uses for the equipment which no
one else will think of.

b
i

0
"

Equipment

‘Wands ) ' 501

Football

Beanbags : ' '

Ropes i ) E:J ‘437

Scarfs S

Table Tennis Ball &

and Paddle , . B

Deck Tennis Ring ' - 801 .

Hockey Stick and .
Fluff Ball : H

9 Playground Ball and » <:>'
Ball Sack : ‘

10 Paddle Ball Racket
and Playground Ball

S h WM

o N

Instructions. "Ten boxes of equipment are set up in this
room. As you move from box to box try to think of new ways of using
the equipment in the boxes.. Try to think of ways of using the equip-
-ment which no one else will think of. Try to move from box to box
in ways which no one else will move. Use different body parts and
different kinds of actions w1th your movements and with your use of
the equipment." ;

GROUP III TASKS

Hoops and Lines

. Task Description. Two parallel lines twenty feet apart,
- each line forty-five feet long, are set up in the room. Three
hoops are placed between the lines and ten feet apart. The sub-
- ject 1s encouraged to move from Line 1. to L1ne 2 in as many e
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different ways as possible so that she goes either in or through
one or more of the hoops. She tries to think of ways of moving
into or through the hoops which no one else will think of. Also
she tries to use as many different body parts and different kinds
of actions as she can in moving from line to line. The time limit
for this task is one minute. '

Instructions. "“How many different ways can you move from
Line 1 to Line 2 and go in or through the various hoops? (Point
out the lines to the subject.) See how many different body parts
and actions you can use and try to think of ways of moving which
no one else will think of."

O
O
O

45!

Line 2 . Line 1

Hoops

Task Description. Twenty hoops are scattered on the
gymnasium floor. The subject moves from hoop to hoop using as
many of the hoops as she possibly can. She tries to think of
ways of moving her body and the hoop which no one else will
think of and to use different body parts and different kinds
of actions in her movement performance.. The time limit for
this task is one minute.

Instructions. "Twenty hoops are scattered in this roon.
How many different ways can you move from hoop to hoop? Think
~of ways of moving which no one else will think of. Try to use
as many different body parts and as many different kinds of
actions as you can possibly think of."
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RoBes

Task Description. - Eight ropes are hanging from the ceil=
ing. Mats are under the rope area. The subject moves from rope
to rope between points A and B. On each rope the subject attempts
a new way of moving in relation to the rope. She uses as many
different body parts as possible, performs as many different kinds
of actions as she can, and tries to think of ways of moving which
no one else will think of. The time limit for this task is one
minute,

Instructions. "In this task you move from rope to rope
using as many different movements as you can possibly think of.
Try to think of different ways of moving on each rope - ways which
no one else will think of. Use different body parts and different
kinds of actions. When you get to the last rope turn around and
start over. Keep moving from rope to rope until the time is up."

ATTACHED TO
CEILING
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Beams

Task Description.  Two medium-size wooden beams and four
small wooden beams are placed on the floor. The subject moves
from beam to beam as many times as possible until the time is .
consumed. The subject tries to think of ways of moving in
relation to the beam which no one else will think of. She uses
as many different body parts and different kinds of actions as
she can possibly think of. The time limit for this task is one
minute.

Instructions. ''See how many times you can complete the
cycle of moving around on these six beams. Try to think of ways
of moving in relation to the beam - ways which no one else will
think of. Use as many different body parts and kinds of actions
as you possibly can."
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"APPENDIX C
- EBvaluation and Originality Worksheets

Definitions of Categories and Sub-Categories
in Flexibility Dimension
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EVALUATION uonxsnzﬁ
HOTOR CREATIVITY TEST FOR COLLECE WOMEN

MOVIMENT TASK SEE_AND MOVE FLUINCY 5
- ORIGINALITY 20
SUBJECT mBER___ 1 sesston__1 g FLEXIBILITY S
TAPE Mnasze_1 (073-101) Jupce 1 § |ELABORATION 0
- ¥ |HOTOR CREATIVITY_78
RESPONSES , 26 F.U. | ORIG. | FLEXIBILITY = 15
FIAST TWENTY-SECOND OSSERVATION LOCOMOTOR MOVEMENTS @ &
knees, strecch lexs, 1ift leg, 1 1 | Welking .
to other side, Runningy (11111 000000000)
; Jumpingv’ (1111  000)
Lower trunk to curl position (floor), Nopping? (1111 ' 0000000)*
Hise, stretch arns, 1ife stretched 1 Q Leaping
Tex sidevays, (Repeats 1) Skip/Cellop/Sliding
' Turning
A Retating into/in
SECOND TWENTY~SECOND OBSERVATION Inverced Position
Dend hips, stretch arms, tourh,/ni.:-1) 1 @ 2 | Bouncing .
Tloer, 1ifc strevched leg,(Sula:lTy Pushing/Pulling
ralling
On hands and knee, stretch and 1ife 1 lﬂ“ﬁs\/ Q1)e
bent lea. - - NON-LOCOMOTOR MOVEMENTS @ u
sslancingy (11 0)*
Lowr trunk to floor, to shoutderd 1 1 | cusling/sendtngvy (113211111 00000000d)
sczetch leg, bent lege Stretchingy” - (1111111111 000000000)
Arching
Lllu. 11ft arms (stretch), life ler, 1 1 | ™viscing
lnpnn 1 furning (Statfonery)
) N Piveting
On side, 1ift lep (stretched) 1 SvingingVv <11 000)
. Svaying
Circliagv (1 00)¢
THIRD TWENTY=SECOND OMSERVATION Opening/Clesting
In curl position, stretch trunk, jump,| 1 Lifeing v (innn ooooooooooooo)
stretch arms, Lovertagy” (11111 000)
Kicking .
Sgreech trunk, 1ift leg sidevays, } 1 | Plteging
stretch arms, (Repeats 1) lhcuaulvtbuunu
Bouncing (Stationary)
@ streteh trunk, jusp, strecch srmf 1 3 | Nuehing/Pulling v (1)e-
— Palling
Ristng V' (11 00)
FOURTH TWESTY-SECOND OBSERVATION Lunging
Run beckvards, 1ift sms, dbene [ @ 2 | Shfeingv, (110
Tnee, Ghiit)direceion, (Aepeats m) Craspingv” (1)
Bun sidevavs, 11ft atms, with benel 1 @ 1 | FANTPILATIVE MOVPMENTS
nea, Jower trunk to curl positien. Grasping/Nolding
. Threving
Catching Swinging
FIFTH TWENTY=SECOND OBSERV scriking Reteting
Ry beckvards, 1ift and mu sras 1 JQ 1 ] Xicking Rolling
o+ (Reprats 11J, lover trunk, Lifting * Turaing
. Levering Twisting
Run, sving aras, juwp, lower trunk, 1 Pushing Sliding
Juap with bent knees, lewer trunke o Pulling Bewncing
SIXTR TVENTY~SECOSD ONSERVATION A
Run, 1ife bene mo.@nnd avin 1 |O® 1 | keea Teunk v
ares in eppesitien. rpeatn 111 Neck - Nips ¥V
' Shouldersv” Legs
Armsv” Knoes
(1129 Ankles vV
Vrfate Fest Vv
Nands v Toes
Fiagere Neels ) .
FILO0 SPACC®! CRAMGES TN LEVELe
m__ﬁl Yitvam Lir v omndl
1111 1
: - € 1] LN
® These actions were valued at one | :
point on eriginalicy,

R 6
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NO. ] VAL

tating into/in
ed Position

tacionary)

1ing

12

TOTAL RESPONSES FOR TYR WOVENENT TASK,
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DESCRIPTIOVS OF CATEGORIES AND SUB-CATEGORIES

LOCOMOTOR MOVEMENTS

RUNNING

JUMPING
HOPPING -
LEAPING

SKIPPING/GALLOP=-
ING/SLIDING

IN THE FLEXIBILITY DIMENSION

Movement patterns which enable the sub-
ject to lose contact with the Floor
and/or to progress from one space to.
another space.

The- act of changing the- base-of support
from one body part to another so that in
each change there is a phase of double
support of the body (e.g., steps; stepping
sideways, forwards, backwards; walking

on the hands; walking on all fours; crawl-

ing).

The act of rapidly changing the base of
support from one body part to another so
that in each change there is a phase of
no support of the body (e.g., running
sideways, forwards, backwards).

The act of projecting the body vertically
and horizontally by pushing off with
either foot and landing on both feet
simultaneously.

The act of projecting the body upward,
vertically or horizontally, by pushing
off on one foot and landing on the same

foot.

The act of projecting the body upward,
either vertically or horizontally, by
pushing off on one foot and landing on
the other foot.

Uneven rhythmic movement patterns which
combine a walk and a hop, a run and a
hop, or a walk and a close step. '"The
gallop consists of a step with the lead~
ing foot and a closing with the opposite
foot. . . . The slide . . . consists of
a step and close and is usually performed
in a sideward direction. . . . The slide
has a smooth, flowing quality while the
gallop is more forceful and staccato. .

« «: The skip is a combination of a step



TURNING

ROLLING

ROTATING INTO AND
IN AN INVERTED
POSITION

BOUNCING

PUSHING/PULLING

FALLING

" NON-LOCOMOTOR MOVEMENTS
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and hép executed on the same foot, and
has a springy, joyful, rather carefree
quality." (Souder and Hill, 1963:142-
143)

The act of horizontally rotating the body
around its own axis while projecting the
body into the air or while changing from
one base of support to another. 1In this
movement pattern the feet are the major
basis-of support (e.g., quarter turns,

.half turns, full turns, spins).

The act of vertically rotating the body

and body parts around its own axis. In
this movement pattern a curled or stretched
position of the trunk will be the major
basis of support (e.g., forward, backward,
sidewards roll in a curled position; a
sidewards roll in.a stretched position;
and/or combinations of these).

The act of changing the base of body sup- .
port from the feet to the hands (e.g.,
cartwheels, handstands, handsprlngs,

~walkovers).

The act of forcefully propelling the body
in some direction (forward, sideward,
backward) by applying downward motion of
the body part and receiving immediate
rebound action of the same body part.

" The act of pressing a body part(s) against

the floor in order to move the total body
along the floor.

The act of losing a balanced position of
the body by releasing energy and regain-
ing a new balanced position at another
level in space (e.g., stumbling, uncon-
trolled locomotor movements which result
in a new balanced position).

'(1) Movement patterns of one or more body

parts which occur while the body _
remains in place. (2) Movement pat-
terns which occur: to certain body
_Earts while the total body is travel-
‘ing through space.



BALANCING

CURLING/BENDING

STRETCHING

ARCHING

TWISTING

TURNING

PIVOTING

SWINGING

SWAYING
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The act of maintaining one's equilibrium
on an unstable base of ‘support (one or two

" hand support, one foot support, shoulder

support, head support, elbow support
positions).

The act of bending the spine or whole
body forward into a rounded position or
the act of flexing the body or body
part(s).

.The act of lengthening and/or extending

the body or body part(s).

The act of hyperextending the back, head,
neck area, or spine, so that there is an
inverse curve in the trunk area.

The act of crossing body parts or entwin-
ing body parts, .and/or distorting the
trunk area of the body into dlfferent
positions.

The act of horizontally rotating the body
or body part(s) around its axis while
maintaining a relatively stationary body
position (e.g., spinning, half turns, full
turns, quarter turms, circling, or rotate
ing a body part at the joint area).

The act of turning on one foot or two
feet while maintaining a wide stance.
Usually impetus is given by one foot
while the other foot remains in place.

The act of moving various body parts (head,
arm, trunk, legs) on a curved line which
is initiated by a forceful impulse ox by

a falling motion. Swings may be executed
with pendular, circular, or loop-design
actions. Pendular and circular swings .
have one accent om each phase of the swing,
whereas. the loop-design is a figure-eight
motion with an accent on each loop.

(Brown and Sommer, 1969 220)

A pendular form of swinging the trunk
from side to side, an oscillating motion
of the trunk, hips, and body parts, or

ooa wav1ng actlon of the body and 1ts parts. o

 :;2§§‘



OPENING/CLOSING

LIFTING

LOWERING

KICKING
FLINGING
SHAKING/VIBRATING

BOUNCING

PUSHING/PULLING

FALLING

RISING
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The act of moving the body parts towards
and away from each other on the same

~plane.

A sustained action of raising a body
part(s) to a higher level,

A sustained action of changing the
position of a body part(s) from an
extended, or flexed position to a rest-
ing. position (e.g., lifting and lowering

.the leg, lifting and lowering the arm).

The act of moving the leg and foot with
a sudden thrust in a direct movement
path (forward, sideward, backward).

A sudden thrust of the arm and/or hand
in a direct movement part forward, back-
ward, sideward.

The act of moving the body and/or body
part (s) back and forth with short, jerky
movements (staccato).

The act of forcefully thrusting a body .
part(s) in a downward motion followed
by an immediate rebound action of the
movement. This movement pattern is per=-

formed in a stationary position.

A sustained motion in which a body part
applies a strong force against the floor
or other body parts.

A sudden release of energy in the body
and/or body part(s) resulting in a major
change in balanced position of the body
(e.g., suddenly flexing the knees and
lowering the trunk from a stretched stand-
ing position, suddenly curling the body
and body parts from an extended position
to a kneeling or sitting position). -

The act of lifting the body, or body
part(s), from a lower level to a higher
level. It usually involves sustained
action(e. g., falling and rising of the
trunk by flexing the knees).



LUNGING

CIRCLING

SHIFTING

GRASPING

‘MANIPULATIVE
MOVEMENTS

GRASPING/HOLDING
THROWING
CATCHING
BOUNCING

STRIKING
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The act of suddenly thrusting the leg
and foot forward (sideward or backwards)

- and changing the base of support from a

small base to a large base of support.

The sustained act of rotating the body
and/or body part(s) (SLOWLY) in a hori-
zontal or vertical direction.

" The act of changing the body parts.per-

forming the response movement (e.g.,
changing hands while swinging the rope;
hopping over the rope while alternating
feet) and/or the act of reversing
direction while the body and/or body
part(s) are performing the movement
response (e.g., jumping while swing-
rotating the rope forward, reverse the
swing-rotating rope and jump).

The act of contacting another body part
while performing the major action in the
movement response.

.Movement patterns which occur in relation-’

ship to an object while the body is per-
forming locomotor or non-locomotor move-
ments.

The act of contacting an object which is
in a resting state.

The act of giving impetus to an object

.so that it moves in a direction and at
" a speed relative to the force expended.

- The act of receiving a moving object by

absorbing the force of impact through
the body parts 1nvolved.

The act of giving 1upetus to an object
so that its direction and speed initiate

-an immediate rebound action.

The act of suddenly thrusting the body
part (arm, fist, hand, head, shoulder,
elbow, hip) towards a moving or stationary



KICKING

LIFTING

LOWERING

PUSHING
PULLING

SWINGING

ROTATING

" ROLLING

TURNING
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object and giving the object impetus
to move in a certain direction and at
a certain speed.

The act of suddenly thrusting a body
part (leg, foot, and knee) towards a
moving or stationary object and giving
the object impetus in a certain dlrectlon
and at a certain speed.

The act of picking up or raising an

object from a lower level to a higher
level while maintaining contact with
the object.

The act of putting down or changing the
level of an object from a high level

to a lower level while maintaining con-
tact with the object. ‘

The act of applying sustained force
towards an object while malntalnlng cone=
tact with the object.

The act of applying sustained force away
from the object while malntamnlng contact
with the object,

The act of moving an object in a curved
line which is initiated by a forceful
impulse or by a falling motion. Swings
may be executed with pendular, circular, -
or loop=design actions. Pendular and
circular swings have one accent on each
phase of the swirig, whereas the loop=-
design is a figure-eight motion with an

"accent on each loop. (Brown and Sommer,

1969:220)

The act of moving an object in a vertical
Plane around the body or body part(s).

The act of giving impetus to an object
so that it rotates vert1ca11y along the
floor. :

The act of giving impetus to an bbject
and causing 1t to revolve in place (e. g.,

_quarter turn, half turn, full turn,

Spm)



. TWISTING

SLIDING

292

The act of entwining, wrapping, cross-
ing an object around the body or body
part(s).

The act of moving an object up and down
the body and/or body part(s) while the
body and/or body part(s) is performing
the movement response (e.g., sliding
the hoop from wrist to shoulder wh11e
rotating it around the arm). :
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APPENDIX D

Exploratory Studies Opinionnaires-
and Task Evaluations




TASK
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AN OPINIONNAIRE ABOUT THE MOVEMENT TASKS

November 17, 1971

Indicate your reaction to the task by answering the following
questions. Circle your answers.

1.

5.

6.

Was there too much time for performing YES NO
the task? ' '
Was there too little time for performing YES NO
the task? '

Was the time limit for doing this task YES NO

just right?

If you had your choice, how many seconds or minutes would
you have preferred for doing this task? Circle one or

write-in your answer.

15 sec. 30 sec. 1 min. 1% min. 2 min.

5 min., = OTHERS:

2% min. 3 min.- 3% min. 4 min. 4% min.

Was the task fun to do?

- Why or why not?

Did you find the task challenging?

Why or why not?

YES NO

YES -NO
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AN OPINIONNAIRE ABOUT THE MOVEMENT TASKS
November 18, 1971

TASK

Indicate your reaction to the task by answering the following
questions. Circle your answers.,

1. Was the time limit for doing this task YES NO
just right?

2. If you had your choice, how many second or minutes
. would you have preferred for doing this task? Circle
~ one or write-in your answer.
15 sec. 30 sec. 1 min. 1% min. '2 min.

2% min. 3 min. 3% min. 4 min. 4% min.

5 min,  OTHERS:

3. Was the task fun to do? -~ YES NO

'Why or why not?

4, Did you find the task challenging? ’ " YES NO

Why or why not?

5. How would you have preferred to have done this task?

Alone With One Other With Two Others

With Three Others With how many?
'~ 6. Would you like to'repeat’this task? o ~ YES NO

' Why or why not?
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SUBJECTS' EVALUATION OF THE TASK IN GROUP I

Moving to Sounds (Six subjects)
Was the task fun to do? ' YES 6 NO O

"I really liked this one, At least the music gave
you ideas of movement."

‘"It was fun in some ways - trying to imitate sounds
that. I. heard."

", . . it was easier to express yourself."

", « « I really like llstenlng to sounds, it
intrigues me."

Did you find the task'Challehging? YES 7 NO 1

- Moving with a.Rope‘(Eight subjects)
Was the task fun to do? | YES 7 NO 1

", . . it was free."
"It gave me a chance to create at something I had never
" done before.™
", . . you could move with rope, use it for decoration,
and didn't have to constantly utilize it."
"It was kind of fun - would have been better if we
- had known ahead of time what was expected."

Did you find it challenging? ) YES 6 NO 1

Moving with a Ball (Three subjects)

Was the task fun to do?L : ~ YES 3 NO ©

~ "Learn new things."
“"Because you could move faster, I thlnk ‘you could be
more creative."
"Because it made you thlnk in terms of creativeness in
using a ball." '

Did you find the task challenging? YES‘ 3 NO O
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‘Moving a Hoop in Space (One subject)

Was the task fun to do? YES 1 NO O
"Resulted in extemporaneous movements which-

strengthened my imagination.

Did you find the task challenging? YES 1 NO o

"There aren't too many things I know to do with
a hoop."




SUBJECTS' EVALUATION OF THE TASKS IN GROUP II

Obstacle Course (Seven subjects)
Was the task fun to do? : YES 7 NO

"There was a variety of equipment to work with."

M"Because there were so many variations of things
to do."

1T enjoyed having the freedom to choose- what. type
of obstacle I wanted to perform on, and what time I
preferred."”

Did you find the task challenging? YES 7 NO
" nT wanted to be able to think of more but got
frustrated because I couldn't."
"I had to use my imagination."
Boxes (Six subjects)
_Was the task fun to do? " YES 6 NO
"It created more thought and was exciting to dis-
cover what was in each box."
"It was.a creatlve activity and it really made
you think."
Did you find the task challenging? YES 6  NO

_ "Because the equipment was such basic stuff, it made
it more of a challenge to think of things to do."

See and Move to ObJects (One subJect)
' Was the task fun to do? - YES 1 NO

"It was but my 1maglnat10n was bad I ran out of
thxngs to do."
'Did you find the task challenging? YBS 1 NO

", . . I had to try to think of new thzngs. I
d1dn't do very well." :

- 298
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. See and Move to Subjects (Three subjects)

{ Was the task fun to do? _ YES 3 ' NO O

"It 1nsp1red your 1maglnat10n."

"It helps with your interaction with other
people."

", . . there were too many things that gave me the .
same idea."

Did you find the task challenging? YES 3 NO ©



SUBJECTS' EVALUATION OF THE TASKS IN GROUP III

Hoops and Lines (Four subjects)
Was the task fun to do? YES 2 NO

"It was not that interesting. Nothing really to
work with."
"] felt like I was an idiot to not be able to
think. how. to get- through the hoops."
- "It was up to you of what you wanted and you
could be creative with no limitations."
", . . I think it's fun playing hoops."

Did you find the task challenging? YES 1 NO

- . Hoops (Four subjects)
Was the task fun to do? YES 2 NO

"Haven't played with hoop in long time."
) "It was different and there were no restrictions
on what could or should be done."
"It didn't cause any fun or excitement."
YHoops were awkward and my mind didn't work
with them." .

=

Did you find the task challenging? YES 2 - NO

"I had trouble of thinking of actions."

"It takes too much effort."

". . . to think of what to do spontaneously
is difficult."

Rogéé (Seven subjects)
Was the task fun to do? . ¥Es 1% NO

"Fun trying to thlnk of new thlngs to do
wzth ropes."
" . . I don't 11ke to play with ropes ‘anyway."
"It was rather limited and wasn't too ex01t1ng."



Did you find. the task challenging? _YES 5

", . . I'mnot skilled enough to perform the
creative things I thought of."

", . . I've never had to think of thlngs to do
like that "

"I couldn't think of anything to do."

Beams (Two subjects)
Was the task fun to do? YES 2
"It was using your imagination."
"Because the different heights and sizes offer a
variety of things to work on." :
Did you find. the task challenging? YES 1
"T did things I could normally do."

". . . you had to be careful not to fall
while concentrating."

NO -

NO

'NO

]

1
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APPENDIX E

Uniqué Actions for Move to Sounds, See
and Move and Hoops and Lines
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UNIQUE ACTIONS FOR
MOVE TO SOUNDS

e ————

——

ACTIONS

m VALUE PO!NTJ i

FIRST EVALUATION SESSION
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’———-—-——_-——_’

SECOND FVALUATION SESSION

ONE

TWO

THREE

ONE

TWO

THREE

RESPONSES JULGES

1

I

1I1

1

11

IIL

1

11

111

1

Il

11X

1

11

111

1

11

I11

Leapin
suﬁlcauoﬂ Sliding

ln M

lx Ill

] ’M I®

Turning

Rolling

Fu

Rotating into/in ]
Inverted Position

.lu

Bouncin
Pulhtng’l’ulunﬁ

r()(

[t JN

Fallin

NON=-LOCOMOTOR
MOVEMENTS
Balancinge

IuHx

Ix

Curl in“l!ndtnl
tretchin

Arching

bt

Tuisting

Turning(Stationary)
!Iwﬂns

NHN

= I I

I

Jujn

| ]

|t

™

| Lo}

Pun




" UNIQUE ACTIONS FOR

SEE AND MOVE
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LONE

FIRST EVALUATION SESSION

THO

_THREE

ONE

TWO

SECOND EVALUATION SESSION
Pﬂ———

THREE

1[(11

I I | X1 JIIIR Y

11

111

11

111

1

11

111

1

11 1111

Skip/Gallop/S1iding

Ef

Turnin

l.

Rollin
Betating into/In

Inverted Position

in

pe IR

h Pullin

i

111n

1]
[ L]

NON-LOCOMOTOR

]

HOVEMENTS

Sslancin
!El inizund ing
teetchin

arching

P‘

n
Twist in ;
hm!niiSnt fonary)

|

,..
}'.

F
i

penpe

Ly L]

el

el R f -




UNIQUE ACTIONS FOR
BOOPS AND LINES

. ACTIONS : '“J FIRST EVALUATION SESSION - SECOND EVALUATION SESSION ‘
m VALUE POl ONE O THREE ONE __THO THI(EE

RESPONSES JUDGES L Jx1 JIxx§ r JrX JII§ I jII fITIQ L VXTI JIXXP L IEL ITITR X (AL I1X )

LOCOMOTOR ) :

I
-
"

Lea ! x !l xix
. :htEZGanonglldlns } x i X

Turning
Rolling x| X | x x
Rotating into/in .

Inverted Position

%
Pushing/Pullin X
alling i X . T Ix lx | x

- NOX=-LOCOMOTOR
" MOVEMENTS

Balancing
rling/Bending

Stretching - : x
Avching

Twistin x ' X | x x |x x
ng(Stationary) X . . 1 x
votin : X 1 X . ' x
Swingin x X I % : X -
gnzlna ~ ] X x
Cirelin i T
Enlni!t:loung x %

IN
|

In
el e
n

]
»
L
LJ
%
-

JN

L ol o e

‘K

I
L

In

=B § g

]
‘I
]
b

i
]t

-

I

fl“

»-—-{r—-.-».

1
e

:

kl)‘
L
-}
b

L

i

: .

In
bt
[

Ix
e

b P be

35
¢

o e in

%




APPENDIX F

Range of Scores for Variables in Move to
Sounds, See and Move and Hoops and Lines
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RANGE OF SCORES FOR VARIABLES
IN MOVE TO SOUNDS (N=25)
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Session I Variables

Score Score

Score Score

Judge I Judge II Judge III
High Low High Low -High Low

Score Score

Fluency
Originality.
Flexibility
Locomotor movements
. Non=locomotor movements
Elaboration

Body parts

Flooxr spaces

Level changes
Tempo changes
Motor creativity

Session II Variables

Fluency
Originality
Flexibility
Lcecomotor movements
Non=locomotor movements
Elaboration

Body parts

Floor changes
Level changes

Tempo changes

Motor creativity

19
60
23
8
17
50
14
6
.28
12
133

19
53
23

17
47
16

26
17

10
5
12

o,
OROUNOYWN

MW

18 9
58. 16
24 12 .

7 3
18 '8
52 16
16 8

6 2
13 )
18 3

132 60
18 11
50 14
25 14

7 3
19- 9
46 17
15 8

7 2
24 )
17 3

130 . 58

20
a7
23

7
16
52
16

7
27
15

142

22
46
19

13
48
16

23
15
126

MO

e
wWow

cubBouw

o
=N




RANGE OF SCORES FOR VARIABLES
IN SEE AND MOVE (N=25)

Judge I Judge II Judge III
High Low High Low High Low
Session I Variables Score Score | Score Score | Score Score
Fluency 18 7 15 8 20 8
Originality 38 9 38 8 37 5
. Flexibility ’ 2 14 24 13 22 12
" Locomotor movements 9 3 11 3 9 4
Non=locomotor movements 16 9 15 9 16 8
Elaboration 48 17 48 15 45 21
Body parts 15 8 16 7 16 11
Floor spaces 5 1 5 2 8 2
Level changes 26 2 27 2 24 2
Tempo changes . 5 0 5 1 7 1
Motor creativity 115 54 .| 108 45 103 48
Session II Variables
Fluency 17 8 15 8 19 6
- Originality . 49 10 44 9 39 2
Flexibility ‘ 24 15 24 12 23 11
‘Locomotor movements 9 4 11 3 9 3
Non-=locomotor movements 15 10 15 9 16 8
Elaboration 48 20 48 14 45 22
Body parts 15 8 15 7 16 12
Floor spaces 7 1 .7 2 6 2
Level changes ' 29 2 29 2 - 21 2
Tempo changes . 6 0 7 1 5 0)
Motor creativity | 111 58 108 43 118 46




RANGE OF SCORES FOR VARIABLES
IN HOOPS AND LINES (N=25)
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Session I Variables

Judge I
High Low

Score Score

Score Score

Judge II Judge III
High Low High Low

Score Score

Fluency.

Originality
Flexibility

. Locomotor movements
Non-locomotor movements
Manipulative movements
Elaboration

Body parts

Floor spaces

Level changes

Tempo changes

Motor creativity

Session II Variables

Fluency

* Originality
Flexibility

Locomotor movements
Non-locomotor movements
Manipulative movements
Elaboration

Body parts

Flooxr spaces

Level changes

Tempo changes

"Motor creativity

11
31
21
8
10
9
32
13
6
9
6
89

[
VO WHFHONM

[

Brmwa

12 .
37
24

=

10
10

8

15

VHEFHEMDIROMDMODOOW

D

103

2

9
8
22
8
9
9
32
15

6

=
ﬁ:—-n—-mmmomwomh

6
9
£8

25
21

[N

10
32
. 14.

)
WHFEFNMDOOO WO

81

'

12
27
21
7
11
9
34
16
6
10
6
90

11
33
23

11
-10
34
16

99

o

e
OCNWHOOWMH®W

KN
<N

- b
~OORDWYOO
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